3349. The method of claim 334 S, wherein the stage and the measurement device are 
coupled to a process tool selectee . from the group consisting of a lithography tool, an 
atomic layer deposition tool, a cleaning tool, and an etch tool. 


3350. The method of claim 3338, wherein the stage and the measurement device are 
coupled to a process tool. 

3351. The method of claim 3338, wherein the stage and the measurement device are 
coupled to a process tool, and wherein the process tool is selected from the group 
consisting of an etch tool, an ion' implanter, a chemical vapor deposition tool, a physical 


vapor deposition tool, an atomic 
a plating tool. 


layer deposition tool, a thermal tool, a cleaning tool, and 


3352. A system configured to determine at least two properties of a specimen during 
use, comprising: 

a stage configured to support the specimen during use; 

a measurement detfieexoiipled to the stage, comprising: 


an illumination system configured to direct energy toward a surface of the 
specimen during use; and 


a detection system coupled to the illumination system and configured to 
detect energy propagating from the surface of the specimen during use, 
wherein the measurement device is configured to generate one or more 
output signals responsive to the detected energy during use; 
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a local processor coupled to Ihe measurement device and configured to at least 
partially process the one or more output signals during use; and 


a remote controller computer 


coupled to the local processor, wherein the remote 


controller computer is configured to receive the at least partially processed one or 
more output signals and to dltermine a first property and a second property of the 
specimen from the at least pirtially processed one or more output signals during 
use, wherein the first properly comprises an adhesion characteristic of the 
specimen, and wherein the iecond property comprises a thickness of the 
specimen. 


3353. The system of claim 3352,jwherein the measurement device further comprises a 
photo-acoustic device. 

3354. The system of claim 3352, wherein the measurement device further comprises a 
spectroscopic ellipsometer. 

3355. The system of claim 3352, wherein the measurement device further comprises an 
ellipsometer. / / 

3356. The system of claim 3/352, wherein the measurement device further comprises an 
X-ray reflectometer. 


3357. The system of claiy 3352, wherein the measurement device further comprises a 
grazing X-ray reflectometer. 

/ 
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3358. The system of claim 335£, wherein the measurement device further comprises an 
X-ray diffractometer. 

3359. The system of claim 3352, wherein the measurement device further comprises a 

3360. The system of claim 31352, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein the first 
and second measurement devices are selected from the group consisting of a photo- 

10 acoustic device, a spectroscopic ellipsometer, an ellipsometer, an X-ray reflectometer, a 
grazing X-ray reflectometert an X-ray diffractometer, and an eddy current device. 

3361. The system of claim 3352, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein at least 

15 one element of the first npasurement device comprises at least one element of the second 
measurement device. 


3362. The systen^of cfaim 3352, wherein the remote controller computer is further 
configured to determinla^tlnrd property of the specimen from the at least partially 
20 processed one or more/ output signals during use, and wherein the third property is 


selected from the grotip consisting of a roughness of the specimen, a roughness of a layer 
on the specimen, anc/a roughness of a feature of the specimen. 


3363. The systenyof claim 3362, wherein the system is coupled to a process tool 

25 selected from the group consisting of a lithography tool, an atomic layer deposition tool, a 

cleaning tool, ani an etch tool. 
/ 
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3364. The system of claim 3352, whprein the remote controller computer is further 
coupled to a process tool. 


3365. The system of claim 3352, wherein the remote controller computer is further 
coupled to a process tool, and wherein the process tool is selected from a group consisting 
of an etch tool, an ion implanter, a ihemical vapor deposition tool, a physical vapor 
deposition tool, an atomic layer deposition tool, a thermal tool, a cleaning tool, and a 
plating tool. 

3366. The system of claim 3352, wherein the remote controller computer is further 
coupled to a process tool, and whepin the remote controller computer is further 
configured to alter a parameter ofpne or more instruments coupled to the process tool in 
response to at least one of the determined properties using a feedback control technique 
during use. 


3367. The system of claim 3352, wherein the remote controller computer is further 
coupled to a process tool, and wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the process tool in 
response to at least one ofthcT determined properties using a feedforward control 


technique during use. 


3368. The system of clairfi 3352, wherein the remote controller computer is further 
coupled to a process tooljand wherein the remote controller computer is further 
configured to monitor a parameter of one or more instruments coupled to the process tool 
during use. 
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20 


25 


3369. The system of claim 33521 wherein the remote controller computer is further 
configured to determine a relationship between at least one of the determined properties 
and at least one of the monitored parameters during use. 


3370. The system of claim 3369, wherein the remote controller computer is further 
configured to alter a parameter of at least one of the instruments in response to the 
relationship during use. 


3371. The system of claim 3352, wherein the illumination system is further configured 
10 to direct energy toward the sur[ace of the specimen during a process step, wherein the 
detection system is further configured to detect energy propagating from the surface of 
the specimen during the process step, and wherein the remote controller computer is 
further configured to determine the first and second properties of the specimen during the 


process step. 

3372. The system of claim 3371, wherein the remote controller computer is further 
configured to obtain a signature characterizing the process step during use, and wherein 
the signature comprises at/least one singularity representative of an end of the process 
step. 



3373. The system of claim 3371, wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the process tool in 
response to at least ovL of the determined properties using an in situ control technique 
during use. 


3374. The system/of claim 3352, wherein a process tool comprises a first process 
chamber and a se^nd process chamber, and wherein the stage is further configured to 
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move the specimen from the first process chamber to the second process chamber during 
use. 


□ 

-.ft 
ux 


10 


3375. The system of claim 33i74, wherein the illumination system is further configured 
to direct energy toward the surface of the specimen during said moving, wherein the 


detection system is further coirfigured to detect energy propagating from the surface of 
the specimen during said moving, and wherein the remote controller computer is further 
configured to determine the first and second properties of the specimen during said 
moving. 

3376. The system of claim 3352, wherein the remote controller computer is further 
configured to compare at least one of the determined properties of the specimen and 
properties of a plurality of specimens during use. 


jfy 

o 


15 3377. The system of claim/3352, wherein the remote controller computer is further 
configured to compare at least one of the determined properties of the specimen to a 
predetermined range for the property during use. 


3378. The system of clafrn 3377, wherein the remote controller computer is further 

20 configured to generate aqf output signal if at least one of the determined properties of the 

f h / 

specimen are outsidi^of^e predetermined range for the property during use. 

/ 

3379. The system of c^laim 3352, wherein the remote controller computer is further 
configured to alter a sampling frequency of the measurement device in response to at least 

25 one of the determined/properties of the specimen during use. 

/ 
/ 

3380. The system o'f claim 3352, wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the measurement 
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device in response to at least one 
technique during use. 


of the determined properties using a feedback control 


3381. The system of claim 335 wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the measurement 
device in response to at least onje of the determined properties using a feedforward control 
technique during use. 

3382. The system of claim 3352, wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the 
determined first and second properties of the specimen, and wherein the remote controller 
computer is further configured to calibrate the measurement device using the database 
during use. 


3383. The system of claim 33 52, wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the 
determined first and second properties of the specimen, and wherein the remote controller 
computer is further configured to monitor output signals generated by measurement 
device using the database dynrig use. 

\{ / 

3384. The system of claim 33S2-,' wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the 

i/r 


comprises first and second /properties of a plurality of specimens 


determined first and second' properties of the specimen, and wherein the database further 

3385. The system of claim 3384, wherein the first and second properties of the plurality 
of specimens are determined using a plurality of measurement devices, and wherein the 
remote controller computer is further coupled to the plurality of measurement devices. 
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3386. The system of claim 3385, 
configured to calibrate the plurality 


use. 


wherein the remote controller computer is further 
of measurement devices using the database during 


3387. The system of claim 3385 wherein the remote controller computer is further 
configured to monitor output signals generated by the plurality of measurement devices 
using the database during use. 


3388. The system of claim 3352, wherein the remote controller computer is further 
coupled to a plurality of measurement devices, and wherein at least one of the plurality of 
measurement devices is coupler to a process tool. 

3389. The system of claim 3362, wherein the remote controller computer is further 
coupled to a plurality of process tool, and wherein the remote controller computer is 
further configured to alter a parameter of one or more instruments coupled to at least one 
of the plurality of process tools during use. 

3390. A method for determ^ng at least two properties of a specimen, comprising: 

disposing the specim^upon a stage, wherein the stage is coupled to a 
measurement device, and wherein the measurement device comprises an 
illumination systei|( and a detection system; 

i 
I 

directing energy toward a surface of the specimen using the illumination system; 


detecting energy propagating from the surface of the specimen using the detection 
system; ^ 
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10 


15 


ru 


generating one or more output signals responsive to the detected energy; and 

processing the one or more output signals to determine a first property and a 
second property of the specimen, wherein the first property comprises an adhesion 
characteristic of the specimen, and wherein the second property comprises a 
thickness of the specimen, comprising: 

at least partially processing the one or more output signals using a local 
processor, wherein tpe local processor is coupled to the measurement 
device; 

sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 


further processing the partially processed one or more output signals using 
the remote cont/oller computer. 


3391 . The method of claim $390, ^herein the measurement device further comprises a 
20 photo-acoustic device. 


3392. The method of claim 3390, wherein the measurement device further comprises a 

/ 

spectroscopic ellipsometer. 

25 3393. The method of claim 3390, wherein the measurement device further comprises an 
ellipsometer. // 
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3394. The method of claim 3390, wherein the measurement device further comprises an 
X-ray reflectometer. 

3395. The method of claim 3390, ^herein the measurement device further comprises a 
grazing X-ray reflectometer. 

3396. The method of claim 3390, wherein the measurement device further comprises an 
X-ray diffractometer. 

3397. The method of claim 3 J90, wherein the measurement device further comprises a 

3398. The method of claim' 3 3 90, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein the first 
and second measurement devices are selected from the group consisting of a photo- 
acoustic device, a spectroscopic ellipsometer, an ellipsometer, an X-ray reflectometer, a 
grazing X-ray reflectometer, an X-ray diffractometer, and an eddy current device. 



3399. The metho€h>fxlaim 3390, wherein the measurement device further comprises at 
least a first mea^em^ device and a second measurement device, and wherein at least 
one element of the f^TSt^ieasurement device comprises at least one element of the second 
measurement devicfe. ' 


3400. The method of claim 3390, further comprising processing the one or more output 


/ 

signals to determine a third property of the specimen, wherein the third property is 
selected from t^e group consisting of a roughness of the specimen, a roughness of a layer 
on the specin^n, and a roughness of a feature of the specimen. 
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3401. The method of claim 3400, wherein the stage and the measurement device are 
coupled to a process tool selected from the group consisting of a lithography tool, an 
atomic layer deposition tool \ a cleaning tool, and an etch tool. 


3402. The method of claim 
process tool. 


3390, wherein the remote controller computer is coupled to a 


3403 . The method of claim 
process tool, and wherein 
tool, an ion implanter, a chemical 
an atomic layer deposition 


3390, wherein the remote controller computer is coupled to a 
he process tool is selected from the group consisting of an etch 
vapor deposition tool, a physical vapor deposition tool, 
tool, a thermal tool, a cleaning tool, and a plating tool. 


3404. The method of claim 3390, wherein the remote controller computer is coupled to a 
process tool, the method further comprising altering a parameter of one or more 


instruments coupled to the process tool using the remote controller computer in response 
to at least one of the determined properties of the specimen using a feedback control 
technique. I 


3405. The method of d 
process tool, the mei 


FcMm 3/: 
odfbrlhe 


im 3/390, wherein the remote controller computer is coupled to a 
er comprising altering a parameter of one or more 


instruments coupled to the process tool using the remote controller computer m response 


to at least one of the determined properties of the specimen using a feedforward control 
technique. j 

i 

3406. The method off claim 3390, wherein the remote controller computer is coupled to a 
process tool, the method further comprising monitoring a parameter of one or more 
instruments couple^ to the process tool using the remote controller computer. 
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1 

3407. The method of claim 3406, further comprising determining a relationship between 
at least one of the determined properties and at least one of the monitored parameters 
using the remote controller computer. 


5 3408. The method of claim 3407, further comprising altering a parameter of at least one 
of the instruments in responsl to the relationship using the remote controller computer. 


15 


3409. The method of claim|3390, wherein the illumination system and the detection 
system are coupled to a process chamber of the process tool, the method further 

1 0 comprising performing said (directing and said detecting during a process step. 

341 0. The method of claim 3409, further comprising obtaining a signature 
characterizing the process itep using the remote controller computer, wherein the 
signature comprises at least one singularity representative of an end of the process step. 


341 1. The method of claim 3409, further comprising altering a parameter of one or more 


p instruments coupled to tljb process tool using the remote controller computer in response, 

iTt to at least one of the determined properties using an in situ control technique. 


20 3412. The method oft y^im 3390, further comprising: 


moving the specimen from a first process chamber to a second process chamber 
using the stage; and 

i 

25 performing said directing and said detecting during said moving the specimen. 
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3413. The method of claim 3390, nirther comprising comparing at least one of the 

determined properties of the specimen and determined properties of a plurality of 

/ 

specimens using the remote controller computer. 


3414. The method of claim 3390, further comprising comparing at least one of the 
determined properties of the specimen to a predetermined range for the property using the 
remote controller computer. j 

i 

3415. The method of claim 3jU4 5 further comprising generating an output signal using 
the remote controller computet if at least one of the determined properties of the 
specimen are outside of the predetermined range for the property. 


3416. The method of claim' 3390, wherein the remote controller computer is coupled to 
the measurement device. 

j 

3417. The method of claim 3416, further comprising altering a sampling frequency of 

/ 

the measurement device using the remote controller computer in response to at least one 
of the determined properties of the specimen. 

3418. The method^of^aim 3416, further comprising altering a parameter of one or more 
instruments coupled lb the measurement device using the remote controller computer in 

response to at least one of the determined properties using a feedback control technique. 

/ 

3419. The metho/of claim 3416, further comprising altering a parameter of one or more 
instruments couplfed to the measurement device using the remote controller computer in 
response to at least one of the determined properties using a feedforward control 


technique. 


/ 
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3420. The method of claim 3390, iirther comprising generating a database using the 
remote controller computer, whereip the database comprises the determined first and 
second properties of the specimen,/ the method further comprising calibrating the 
measurement device using the remote controller computer and the database. 

3421. The method of claim 339®, further comprising generating a database using the 
remote controller computer, wherein the database comprises the determined first and 
second properties of the specimen, the method further comprising monitoring output 
signals of the measurement device using the remote controller computer and the database. 

3422. The method of claim 3390, further comprising generating a database using the 
remote controller computer, wherein the database comprises the determined first and 
second properties of the specimen, and wherein the database further comprises first and 
second properties of a plurality of specimens. 


3423. The method of claim 3422, wherein the first and second properties of the plurality 
of specimens are generated uling a plurality of measurement devices, the method further 
comprising calibrating the pldrality of measurement devices using the remote controller 
computer and the database, j j 

3424. The method of clairfi 3422, wherein the first and second properties of the plurality 
of specimens are generatec/ using a plurality of measurement devices, the method further 
comprising monitoring oilput signals of the plurality of measurement devices using the 
remote controller computer and the database. 


3425. The method of plaim 3390, further comprising sending the at least partially 
processed one or mora output signals from a plurality of local processors to the remote 
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controller computer, wherein at least one of the plurality of local processors is coupled to 
one of a plurality of measurement/devices. 


3426. The method of claim 3425, further comprising altering a parameter of one or more 
instruments coupled to at least one of the plurality of measurement devices using the 
remote controller computer in response to at least one of the determined properties of the 
specimen. 


. 3425 


3427. The method of claim 
devices is coupled to at least one 


, wherein at least one of the plurality of measurement 
of a plurality of process tools. 


3428. The method of claim 3427, further comprising altering a parameter of one or more 
instruments coupled to at least one of the plurality of process tools using the remote 


controller computer in response 
specimen. 


o at least one of the determined properties of the 


3429. A system configured to determine at least two properties of a specimen during 

i 

! 


use, comprising: 


a stage configured tc^^^ort^he specimen during 


use; 


a measurement device /coupled to the stage, comprising: 

/ 

an illuminaticjti system configured to direct energy toward a surface of the 
specimen du|ing use; and 

a detection system coupled to the illumination system and configured to 
detect energy propagating from the surface of the specimen during use, 
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wherein the measulement device is configured to generate one or more 
output signals responsive to the detected energy during use; and 

a processor coupled to the measurement device and configured to determine at 
least a first property and a second property of the specimen from the one or more 
output signals during use, wherein the first property comprises a concentration of 
an element in the specimen, and wherein the second property comprises a 
thickness of the specimin. 

3430. The system of claim 3^29, wherein the stage is further configured to move 
laterally during use. 

343 1 . The system of claim p429, wherein the stage is further configured to move 
rotatably during use. 


3432. The system of claim 3429, wherein the stage is further configured to move 
laterally and rotatably dicing use. 

3433. The system of cl4im 3429, wherein the measurement device further comprises a 

3434. The system of claim 3429, wherein the measurement device further comprises an 
X-ray reflectometer/ 


3435. The system of claim 3429, wherein the measurement device further comprises a 


grazing X-ray reflectometer. 
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3436. The system of claim 3429, wherein the measurement device further comprises an 
X-ray diffractometer. 

3437. The system of claim 3429, ^herein the measurement device further comprises an 
5 eddy current device. 

3438. The system of claim 3429] wherein the measurement device further comprises a 
spectroscopic ellipsometer. 

10 3439. The system of claim 3429, wherein the measurement device further comprises an 
ellipsometer. 


3440. The system of claim 3429, wherein the measurement device further comprises a 
grazing X-ray reflectometer and an optical measurement device. 

15 

W 3441 . The system of claim 3,429, wherein the measurement device further comprises at 

□ least a first measurement device and a second measurement device, and wherein the first 


and second measurement devices are selected from the group consisting of a photo- 
acoustic device, an X-ray reflectometer, a grazing X-ray reflectometer, an X-ray 
20 diffractometer, an eddy current device, a spectroscopic ellipsometer, and an ellipsometer. 


3442. The system ofclahjn 3/129, wherein the measurement device further comprises at 
least a first measurement? device and a second measurement device, and wherein at least 

/ 

one element of the first measurement device comprises at least one element of the second 
25 measurement device. 

3443. The system of claim 3429, wherein the processor is further configured to 
determine a third property of the specimen from the one or more output signals during 
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use, and wherein the third property is ielected from the group consisting of a roughness of 
the specimen, a roughness of a layer on the specimen, and a roughness of a feature of the 
specimen. 


5 3444. The system of claim 3443, yherein the system is coupled to a process tool 

selected from the group consisting pf a lithography tool, an atomic layer deposition tool, a 
cleaning tool, and an etch tool 

3445. The system of claim 3429/ wherein the system is further configured to determine 
10 at least two properties of the specimen substantially simultaneously during use. 

3446. The system of claim 3429, wherein the illumination system is further configured 
to direct energy to multiple locations on the surface of the specimen substantially 
simultaneously, and wherein th'e detection system is further configured to detect energy 

15 propagating from the multiple/locations on the surface of the specimen substantially 
simultaneously such that one i>r more of the at least two properties 
determined at the multiple locations substantially simultaneously. 


simultaneously such that one^or more of the at least two properties of the specimen can be 

m I 
a / 

p 3447. The system of claim 3429, wherein the measurement device further comprises an 

20 X-ray diffractometer, and /wherein the X-ray diffractometer is coupled to a process tool 

i y 

configured to grow an^pitiaxial layer of silicon on the specimen. 

/ 

/ 

3448. The system of claim 3429, wherein the system is coupled to a process tool 
/ 

25 3449. The system of claim 3429, wherein the system is coupled to a process tool, and 
wherein the system is disposed within the process tool. 
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3450. The system of claim 3429, wlerein the system is coupled to a process tool, and 
wherein the system is arranged laterally proximate to the process tool. 

345 1 . The system of claim 3429, iWherein the system is coupled to a process tool, and 
5 wherein the process tool comprises a wafer handler configured to move the specimen to 

the stage during use. 

3452. The system of claim 3429, wherein the system is coupled to a process tool, and 
wherein the stage is configured tp move the specimen from the system to the process tool 

10 during use. 

3453. The system of claim 34x9, wherein the system is coupled to a process tool, and 
wherein the stage is further configured to move the specimen to a process chamber of the 
process tool during use. 

15 

3454. The system of claim 3^29, wherein the system is coupled to a process tool, and 

4 

O i . 

H 20 3455. The system of claiin^34;29, wherein the system is coupled to a process tool, 

wherein the process tool(cpiuprises a support device configured to support the specimen 
during a process step, and therein an upper surface of the support device is substantially 
parallel to an upper surfaci of the stage. 

25 3456. The system of claim 3429, wherein the system is coupled to a process tool, 

wherein the process too/comprises a support device configured to support the specimen 
during a process step, add wherein an upper surface of the stage is angled with respect to 
an upper surface of th^ support device. 
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Q wherein the system is further (Configured to determine at least the two properties of the 

fy specimen while the specimeil is waiting between process steps. 


tea 


3457. The system of claim 3429, wterein the system is coupled to a process tool, and 
wherein the process tool is selected fl*om the group consisting of an etch tool, an ion 
implanter, a chemical vapor deposition tool, a physical vapor deposition tool, an atomic 

5 layer deposition tool, a thermal tool! a cleaning tool, and a plating tool. 

3458. The system of claim 3429, wherein the system further comprises a measurement 
chamber, wherein the stage and the measurement device are disposed within the 
measurement chamber, and whereip the measurement chamber is coupled to a process 

10 tool. 


3459. The system of claim 3429J wherein the system further comprises a measurement 
chamber, wherein the stage and me measurement device are disposed within the 
SJ measurement chamber, and wheijein the measurement chamber is disposed within a 

S 15 process tool. 


O 3460. The system of clairii3429, wherein the system further comprises a measurement 

chamber, wherein the stag tlje measurement device are disposed within the 
measurement chamber, and vjnerein the measurement chamber is arranged laterally 
20 proximate to a process chamber of a process tool. 


3461 . The system of claim 3429, wherein the system further comprises a measurement 
chamber, wherein the stagi and the measurement device are disposed within the 
measurement chamber, ai/d wherein the measurement chamber is arranged vertically 
25 proximate to a process chamber of a process tool. 
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3462. The system of claim 3429, wherein a process tool comprises a process chamber, 
wherein the stage is disposed witllin the process chamber, and wherein the stage is further 
configured to support the specimen during a process step. 

3463. The system of claim 34S2, wherein the processor is further configured to 
determine at least the two properties of the specimen during the process step. 

3464. The system of claim 34^3, wherein the processor is further configured to obtain a 
signature characterizing the process step during use, and wherein the signature comprises 
at least one singularity representative of an end of the process step. 


3465. The system of claim 3463, wherein the processor is coupled to the process tool 
and is further configured to liter a parameter of one or more instruments coupled to the 
process tool in response to it least one of the determined properties using an in situ 
control technique during uie. 


3466. The system of claim 3429, wherein a process tool comprises a first process 
chamber and a second process chamber, and wherein the stage is further configured to 
move the specimen fromf the first process chamber to the second process chamber during 
use. 

3467. The system of claim 3466, wherein the system is further configured to determine 
at least the two properties of the specimen as the stage is moving the specimen from the 

first process chambe^ to the second process chamber. 

i 
t 

3468. The system ^f claim 3429, wherein the processor is further configured to compare 

/ 

at least one of the determined properties of the specimen and properties of a plurality of 



specimens duringmse 
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3469. The system of claim 3429, wherein the processor is further configured to compare 
at least one of the determined properties of the specimen to a predetermined range for the 
property during use. 

3470. The system of claim 3(469, wherein the processor is further configured to generate 
an output signal if at least one of the determined properties of the specimen is outside of 
the predetermined range for the property during use. 


10 347 1 . The system of claim B429, wherein the processor is further configured to alter a 
sampling frequency of the measurement device in response to at least one of the 

y3 determined properties of the specimen during use. 

# | 
w i 

3472. The system of claim 3429, wherein the processor is further configured to alter a 

m. ' 15 parameter of one or more instruments coupled to the measurement device in response to 

03 •/ 

at least one of the determined properties using a feedback control technique during use. 

0 / 

Rj 3473. The system of cfe&gi 3429, wherein the processor is further configured to alter a 

o f \ ) 1 

parameter of one or moije mstraments coupled to the measurement device in response to 

20 at least one of the det^rmn^d^roperties using a feedforward control technique during 

use. / 

i 

/ 

/ 

3474. The system of/claim 3429, wherein the processor is further configured to generate 

a database during use; wherein the database comprises the determined first and second 

/ 

25 properties of the specimen, and wherein the processor is further configured to calibrate 

the measurement device using the database during use. 

/ . 
i 


i 


Page 845 


Conley, Rose & Tayon 


3475. The system of clainT3429, wherein the processor is further configured to generate 
a database during use, wherejin the database comprises the determined first and second 
properties of the specimen, and wherein the processor is further configured to monitor 
output signals generated by Ineasurement device using the database during use. 


3476. The system of claim 3429, wherein the processor is further configured to generate 
a database during use, wherein the database comprises the determined first and second 
properties of the specimen, wherein the database further comprises first and second 
properties of a plurality of (specimens, and wherein the first and second properties of the 
plurality of specimens are {determined using a plurality of measurement devices. 


3477. The system of cla|m 3476, wherein the processor is further coupled to the plurality 
of measurement devices, /and wherein the processor is further configured to calibrate the 
plurality of measurement devices using the database during use. 


3478. The system of claim 3476, wherein the processor is further coupled to the plurality 
of measurement device^, and wherein the processor is further configured to monitor 
output signals ge / tfgfat^d by the plurality of measurement devices using the database 
during use. j 


3479. The system of claim 3429, further comprising a stand alone system coupled to the 
system, wherein the stand alone system is configured to be calibrated with a calibration 
standard during use^' and wherein the stand alone system is further configured to calibrate 
the system during use. 


3480. The system of claim 3429, further comprising a stand alone system coupled the 


system and at least one additional system, wherein the stand alone system is configured to 

II 

be calibrated wijh a calibration standard during use, and wherein the stand alone system is 
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further configured to calibrate the system and at least the one additional system during 

use. f 

j 

/ 

3481. The system of claiiri 3429, wherein the system is further configured to determine 

at least the two properties if the specimen at more than one position on the specimen, 

wherein the specimen comprises a wafer, and wherein the processor is configured to alter 

at least one parameter of dne or more instruments coupled to a process tool in response to 

at least one of the determined properties of the specimen at the more than one position on 

I 

the specimen to reduce within wafer variation of at least one of the determined properties. 


3482. The system of claim 3429, wherein the processor is further coupled to a process 
tool. 

3483. The system of claim 3429, wherein the processor is further coupled to a process 
tool, and wherein the processor is further configured to alter a parameter of one or more 
instruments coupled to the process tool in response to at least one of the determined 
properties using a feedback control technique during use. 

N , 

I / / 

3484. The system pf claim 3429, wherein the processor is further coupled to a process 

tool, and wherein the processor is further configured to alter a parameter of one or more 

instruments coupled to the process tool in response to at least one of the determined 
/ 

properties using a feedforward control technique during use. 


3485. The system of claim 3429, wherein the processor is further coupled to a process 
tool, and wherein the processor is further configured to monitor a parameter of one or 

more instruments coupled to the process tool during use. 

/ 
f 

/ 
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3486. The system of claim 3^485, wherein the processor is further configured to 

determine a relationship between at least one of the determined properties and at least one 

I 

of the monitored parameters during use. 


3487. The system of claim 3486, wherein the processor is further configured to alter a 
parameter of at least one of the instruments in response to the relationship during use. 


3488. The system of clairn 3429, wherein the processor is further coupled to a plurality 
of measurement devices, wherein each of the plurality of measurement devices is 
coupled to a process tool! 

/ 

3489. The system of clkim 3429, wherein the processor is further coupled to a plurality 


of process tools, and wherein the processor is further configured to alter a parameter of 


/ 

one or more instruments coupled to at least one of the plurality of process tools during 

i 


use. 

i 
t 

3490. The system of claim 3429, wherein the processor comprises a local processor 
coupled to the measurement device and a remote controller computer coupled to the local 
processor, wherein im loqal processor is configured to at least partially process the one or 
more output signals ouring use, and wherein the remote controller computer is configured 

i 

to further process the at least partially processed one or more output signals during use. 

/ 

/ 

3491 . The systepa of claim 3490, wherein the local processor is further configured to 

determine the firk property and the second property of the specimen during use. 

I 
/ 

3492. The system of claim 3490, wherein the remote controller computer is further 
configured to determine the first property and the second property of the specimen during 
use. / 
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3493. A method for determining kt least two properties of a specimen, comprising: 

disposing the specimen upDn a stage, wherein the stage is coupled to a 
measurement device, and wherein the measurement device comprises an 

detection system; 


illumination system and a 
directing energy toward a 


surface of the specimen using the illumination system; 


detecting energy propagating from the surface of the specimen using the detection 

system; I 

I 

I 
* 

generating one or more Output signals responsive to the detected energy; and 


processing the one or rftore output signals to determine a first property and a 
second property of the/specimen, wherein the first property comprises a 
concentration of an element in the specimen, and wherein the second property 
comprises a thickness of the specimen. 

3494. The method pf^aijpi 3493, further comprising laterally moving the stage during 
said directing energy anal/said detecting energy. 

/ 

i 

3495. The method of qfraim 3493, further comprising rotatably moving the stage during 
said directing energy and said detecting energy. 

/ 

3496. The method cff claim 3493, further comprising laterally and rotatably moving the 
stage during said dij/ecting energy and said detecting energy. 
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3497. The method of claim 34S|3, wherein the measurement device further comprises a 
photo-acoustic device. 


CP 

m 


15 


3498. The method of claim 3493, wherein the measurement device further comprises an 
5 X-ray reflectometer. 

3499. The method of claim 3493, wherein the measurement device further comprises a 
grazing X-ray reflectometer. 

10 3500. The method of claim 3493, wherein the measurement device further comprises an 
X-ray diffractometer. 

3501 . The method of claim|3493, wherein the measurement device further comprises an 
eddy current device. 


3502. The method of claim 3493, wherein the measurement device further comprises a 
spectroscopic ellipsometer. 


3503. The method oflclaim/3493, wherein the measurement device further comprises an 
20 ellipsometer. 


3504. The method of claim 3493, wherein the measurement device further comprises a 
grazing X-ray reflectometer and an optical measurement device. 


25 3505. The method ojf claim 3493, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein the first 
and second measurement devices are selected from the group consisting of a photo- 


/ 
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acoustic device, an X-ray reflectometer, a grazing X-ray reflectometer, an X-ray 
diffractometer, an eddy current device, a spectroscopic ellipsometer, and an ellipsometer. 

j 

3506. The method of claim 3493, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein at least 
one element of the first measurement device comprises at least one element of the second 
measurement device. 

3507. The method of claim 3493, further comprising processing the one or more output 
1 0 signals to determine a thirl property of the specimen, wherein the third property is 

g selected from the group c insisting of a roughness of the specimen, a roughness of a layer 

5 on the specimen, and a roughness of a feature of the specimen. 

HI | 

6 3508. The method of cldim 3507, wherein the stage and the measurement device are 

y 1 15 coupled to a process toot selected from the group consisting of a lithography tool, an 

Ed / 

s atomic layer deposition jrool, a cleaning tool, and an etch tool. 

S " / 

^ 3509. The meth^of plaim 3493, wherein processing the one or more output signals to 


determine the fi^st ancjf second properties of the specimen comprises substantially , 
20 simultaneously determining the first and second properties of the specimen. 

3510. The method of claim 3493, further comprising directing energy toward multiple 
locations on the surface of the specimen substantially simultaneously and detecting 
energy propagating from the multiple locations substantially simultaneously such that one 
25 or more of the at least two properties of the specimen can be determined at the multiple 
locations substan/ially simultaneously. 
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3511. The method of claim 3493, wherein the measurement device further comprises an 
X-ray diffractometer, and wherein the X-ray diffractometer is coupled to a process tool 
configured to grow an epitaxial layer of silicon on the specimen. 


5 3512. The method of cl|m 3493, wherein the stage and the measurement device are 
coupled to a process tool 


3513. The method of claim 3493, wherein the stage and the measurement device are 
coupled to a process tool and wherein the stage and the measurement device are arranged 
1 0 laterally proximate to the process tool. 


3514. The method of c 


aim 3493, wherein the stage and the measurement device are 


? j coupled to a process tool, and wherein the stage and the measurement device are disposed 

within the process tool.j 


1 


3515. The methods/claim 3493, wherein the stage and the measurement device are 

L 


coupled to a process to<j>l, and wherein the process tool is selected from the group 
y consisting of an etch|^ol,/an ion implanter, a chemical vapor deposition tool, a physical 

vapor deposition tool, an atomic layer deposition tool, a thermal tool, a cleaning tool, and 


20 a plating tool. 


3516. The method of claim 3493, wherein the stage and the measurement device are 
coupled to a process tool, wherein the process tool comprises a wafer handler, and 
wherein disposing the specimen upon the stage comprises moving the specimen from the 
25 process tool to tie stage using the wafer handler. 
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3517. The method of claim 3493, wherein the stage and the measurement device are 
coupled to a process tool, the method further comprising moving the specimen to the 
process tool subsequent to said directing and said detecting using the stage. 

5 3518. The method of claim 3493, wherein the stage and the measurement device are 
coupled to a process tool, the method further comprising determining at least the two 
properties of the specimen while the specimen is waiting between process steps. 

35 19. The method of claim 3493, wherein the stage and the measurement device are 
10 coupled to a process tool, yherein the process tool comprises a support device configured 
to support the specimen during a process step, and wherein an upper surface of the 
support device is substantially parallel to an upper surface of the stage. 


3520. The method of claim 3493, wherein the stage and the measurement device are 
1 5 coupled to a process tool, wherein the process tool comprises a support device configured 
to support the specimen during a process step, and wherein an upper surface of the stage 
is angled with respect to an upper surface of the support device. 



3521 . The method of Laim(34£3, wherein the stage and the measurement device are 


20 disposed within a measurement chamber, and wherein the measurement chamber is 
coupled to a process tool. 


3522. The method of claim 3493, wherein the stage and the measurement device are 
disposed within a measurement chamber, and wherein the measurement chamber is 
25 disposed within a process tool. 
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3523. The method of claiiji 3493, wherein the stage and the measurement device are 
disposed within a measurement chamber, and wherein the measurement chamber is 

I 

arranged laterally proximate to a process chamber of a process tool. 


3524. The method of claim 3493, wherein the stage and the measurement device are 


disposed within a measurement chamber, and wherein the measurement chamber is 
arranged vertically proximate to a process chamber of a process tool. 


3525. The method of claim 3493, wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 
chamber of a process toojl, and wherein the support device is configured to support the 
specimen during a process step. 


3526. The method of claim 3525, further comprising performing said directing and said 
detecting during the proless step. 


3527. The method of claim 3526, further comprising obtaining a signature 
characterizing the process step, wherein the signature comprises at least one singularity 
^e^veof^Lftheproce^ep. 

3528. The method of claim 3526, further comprising altering a parameter of one or more 
instruments coupled tL the process tool in response to at least one of the determined 

properties using an in situ control technique. 

/ 

/ 

3529. The method f of claim 3493, further comprising moving the specimen from a first 


process chamber to a second process chamber using the stage, wherein the first process 

/ 

chamber and the second process chamber are disposed within a process tool. 
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3530. The method of claim ^529, further comprising performing said directing and said 
detecting during said moving the specimen from the first process chamber to the second 
process chamber. / 

353 1 . The method of claim 3493, further comprising comparing at least one of the 
determined properties of ttye specimen and determined properties of a plurality of 
specimens. 

3532. The method of claim 3493, further comprising comparing at least one of the 
determined properties of he specimen to a predetermined range for the property. 

3533. The method of claim 3532, further comprising generating an output signal if at 
least one of the determined properties of the specimen is outside of the predetermined 
range for the property. 

3534. The method of claim 3493, further comprising altering a sampling frequency of 
the measurement devici in response to at least one of the determined first and second 
properties of the specimen. 

$ • 

3535. The method ofjclahn 34^3, further comprising altering a parameter of one or more 
instruments coupled to thexneasurement device in response to at least one of the 
determined propertie^f using a feedback control technique. 

/ 

3536. The method 6f claim 3493, further comprising altering a parameter of one or more 
instruments couplecf to the measurement device in response to at least one of the 
determined properties using a feedforward control technique. 


/ 
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3537. The method of claim p493, further comprising generating a database, wherein the 
database comprises the detennined first and second properties of the specimen, the 
method further comprising calibrating the measurement device using the database. 

3538. The method of claii^ 3493, further comprising generating a database, wherein the 
database comprises the determined first and second properties of the specimen, the 
method further comprising monitoring output signals of the measurement device using 
the database. 

3539. The method of claim 3493, further comprising generating a database, wherein the 
database comprises the determined first and second properties of the specimen, and 


furtL 

specimens. 


wherein the database further comprises first and second properties of a plurality of 


3540. The method of Claim 3539, wherein the first and second properties of the plurality 
of specimens are generated using a plurality of measurement devices, the method further 


comprising calibrating the plurality of measurement devices using the database. 

n 



3541 . The method^^laim 3539, wherein the first and second properties of the plurality 
of specimens are generated using a plurality of measurement devices, the method further 
comprising monito/ing output signals of the plurality of measurement devices using the 
debase. / 

/ 
t 

I 

3542. The methtad of claim 3493, wherein a stand alone system is coupled to the 
measurement deldce, the method further comprising calibrating the stand alone system 
with a calibration standard and calibrating the measurement device with the stand alone 
system. 
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3543. The method of claim 3493, wherein a stand alone system is coupled to the 
measurement device ana at least one additional measurement device, the method further 
comprising calibrating ihe stand alone system with a calibration standard and calibrating 
the measurement device an at least the one additional measurement device with the stand 
alone system. 

3544. The method o: 'claim 3493, further comprising determining at least the two 
properties of the specimen at more than one position on the specimen, wherein the 
specimen comprises a wafer, the method further comprising altering at least one 
parameter of one or n ore instruments coupled to a process tool in response to at least one 
of the determined pro perties of the specimen at the more than one position on the 
specimen to reduce within wafer variation of at least one of the determined properties. 

3545. The method cf claim 3493, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to at least one of the determined 
properties of the specimen using a feedback control technique. 


3546. The method! of claim 3493, further comprising altering a parameter of one or more 

( i I 

instruments couplqd to a process tool in response to at least one of the determined 


properties 


of\the ^ecipi 

3tl/( 


ecimen using a feedforward control technique. 


3547. The method of claim 3493, further comprising monitoring a parameter of one or 
more instruments coupled to a process tool. 

3548. The m/thod of claim 3547, further comprising determining a relationship between 
at least one cjf the determined properties and at least one of the monitored parameters. 
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3549. The method of claim 3548, further comprising altering a parameter of at least one 
of the instruments in response to the relationship. 


3550. The method of claim 3493, further comprising altering a parameter of one or more 
5 instruments coupled to J plurality of process tools in response to at least one of the 
determined properties of the specimen. 


355 1 . The method of claim 3493, wherein processing the one or more output signals 
comprises: 

10 

at least partially processing the one or more output signals using a local processor, 
wherein the lolal processor is coupled to the measurement device; 


sending the partially processed one or more output signals from the local 
1 5 processor to a remote controller computer; and 

further /processing the partially processed one or more output signals using the 

I } 

remote controller computer. 

20 3552. The method of claim 3551, wherein at least partially processing the one or more 
output signals comprises determining the first and second properties of the specimen. 


3553. The method of claim 3551, wherein further processing the partially processed one 

or more output/signals comprises determining the first and second properties of the 
/ 

25 specimen. 
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3554. A computer-implemented^fnethod for controlling a system configured to 
determine at least two properties of a specimen during use, wherein the system comprises 


a measurement device, comprising: 

controlling the measurement device, wherein the measurement device comprises 
an illumination system and a detection system, and wherein the measurement 
device is coupled to a stage, comprising: 

controlling the illumination system to direct energy toward a surface of the 
specimen; 

controlling the detection system to detect energy propagating from the 
surface of the specimen; and 

generating one/ or more output signals responsive to the detected energy; 
and 


processing the one dr'more^utput signals to determine a first property and a 
second property of ^he'specimen, wherein the first property comprises a 
concentration of anjelement in the specimen, and wherein the second property 
comprises a thickness of the specimen. 


3555. The method of claim 3554, further comprising controlling the stage, wherein the 
stage is configured to support the specimen. 


3556. The method of claim 3554, further comprising controlling the stage to laterally 
move the stage during said directing energy and said detecting energy. 

/ 
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3557. The method of claim farther comprising controlling the stage to rotatably 
move the stage during said directing energy and said detecting energy. 


£3 


Lft'. 


: I 

O' 


15 


20 


3558. The method of claim 3554, further comprising controlling the stage to laterally 
5 and rotatably move the stage during said directing energy and said detecting energy. 

3559. The method of claim 3554, wherein the measurement device further comprises a ^ 
photo-acoustic device. 


10 3560. The method of claim 
X-ray reflectometer. 


3554, wherein the measurement device further comprises an 


3561 . The method of claim 3554, wherein the measurement device further comprises a 
grazing X-ray reflectometer. 


3562. The method ofclaim 3554, wherein the measurement device further comprises an 
X-ray diffractometer.l j 


3563. The method of claim 3554, wherein the measurement device further comprises an 
eddy current device. 


3564. The method of clkim 3554, wherein the measurement device further comprises a 
spectroscopic ellipsometer. 

/ 
/ 

25 3565. The method of/claim 3554, wherein the measurement device further comprises an 
ellipsometer. 
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3566. The method of claim 3554, wherein the measurement device further comprises a 
grazing X-ray reflectometer and an optical measurement device. 


3567. The method of claim 3554, wherein the measurement device further comprises at 
5 least a first measurement de^ce and a second measurement device, and wherein the first 
and second measurement devices are selected from the group consisting of a photo- 
acoustic device, an X-ray reflectometer, a grazing X-ray reflectometer, an X-ray 
diffractometer, an eddy current device, a spectroscopic ellipsometer, and an ellipsometer. 

10 3568. The method of claim 3554, wherein the measurement device further comprises at 
g least a first measurement dfevice and a second measurement device, and wherein at least 


01- 


one element of the first measurement device comprises at least one element of the second 

measurement device. / 

w ! 
j. i 

/ 

01 J . 

is* 15 3569. The method of claim 3554, further comprising processing the one or more output 

W / 

signals to determine a third property of the specimen, wherein the third property is 


O 
pi- 


selected from the grou^ consisting of a roughness of the specimen, a roughness of a layer 

A / 

on the specimen, and a roughness of a feature of the specimen. 

20 3570. The method q'f claim 3569, wherein the stage and the measurement device are 

/ 

coupled to a process/tool selected from the group consisting of a lithography tool, an 
atomic layer deposi/ion tool, a cleaning tool, and an etch tool. 


3571 . The method of claim 3554, wherein processing the one or more output signals to 
25 determine the first and second properties of the specimen comprises substantially 
simultaneously cjetermining the first and second properties of the specimen. 
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3572. The method of claim 3554, further comprising controlling the illumination system 
to direct energy toward multipleiocations on the surface of the specimen substantially 
simultaneously and controlling t^e detection system to detect energy propagating from the 
multiple locations substantially /simultaneously such that one or more of the at least two 
properties of the specimen can/be determined at the multiple locations substantially 
simultaneously. 


3573. The method of claim B554, wherein the measurement device further comprises an 
X-ray diffractometer, and wherein the X-ray diffractometer is coupled to a process tool 
configured to grow an epitaxial layer of silicon on the specimen. 


3574. The method of claim 3554, wherein the stage and the measurement device are 
coupled to a process tool. 


3575. The method of claim 3554, wherein the stage and the measurement device are 
coupled to a process tool( and wherein the stage and the measurement device are arranged 
laterally proximate to thi process tool. 

3576. The method of jfclaim 3554, wherein the stage and the measurement device are 
coupled to a process tool, and wherein the stage and the measurement device are disposed 
within the process toil. 

/ 

3577. The method/of claim 3554, wherein the stage and the measurement device are 
coupled to a process tool, and wherein the process tool is selected from the group 
consisting of an etfch tool, an ion implanter, a chemical vapor deposition too, a physical 
vapor deposition^tool, an atomic layer deposition tool, a thermal tool, a cleaning tool, and 
a plating tool. ^ 
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3578. The method of claim 3554, wherein the stage and the measurement device are 
coupled to a process tool, the mefthod further comprising controlling a wafer handler to 
move the specimen from the prqfcess tool to the stage, and wherein the wafer handler is 
coupled to the process tool. 


3579. The method of claim 3554, wherein the stage and the measurement device are 
coupled to a process tool, the method further comprising controlling the stage to move the 
specimen from the system to lie process tool. 


10 3580. The method of claim B554, wherein the stage.and the measurement device are 
coupled to a process tool, the method further comprising controlling a wafer handler to 
move the specimen from thi process tool to the stage such that at least the two properties 
f» of the specimen can be determii 


ts 


of the specimen can be determined while the specimen is waiting between process steps. 


oi 15 3581. The method of claim 3554, wherein the stage and the measurement device are 


coupled to a process tool| wherein the process tool comprises a support device configured 


~ to support the specimen during a process step, and wherein an upper surface of the 

y3 / 

fy support device is substantially parallel to an upper surface of the stage. 


/ 

20 3582. The method ofjclaim 3554, wherein the stage and the measurement device are 

coupled to a process tool, wherein the process tool comprises a support device configured 
to support the specm/en during a process step, and wherein an upper surface of the stage 
is angled with respect to an upper surface of the support device. 


25 3583. The method of claim 3554, wherein the stage and the measurement device are 
disposed within admeasurement chamber, and wherein the measurement chamber is 
coupled to a prc^/ess tool. 
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3584. The method of claim 3554, wherein the stage and the measurement device are 
disposed within a measurement chamber, and wherein the measurement chamber is 
disposed within a process tool. * 


3585. The method of claim 3554, wherein the stage and the measurement device are 
disposed within a measurementjchamber, and wherein the measurement chamber is 
arranged laterally proximate to /a process chamber of a process tool. 


3586. The method of claim 3554, wherein the stage and the measurement device are 
10 disposed within a measurement chamber, and wherein the measurement chamber is 
arranged vertically proximate/ to a process chamber of a process tool. 


3587. The method of claimj3554, further comprising disposing the specimen upon a 
support device disposed within a process chamber of a process tool, and wherein the 

+j 15 support device is configured to support the specimen during a process step. 

01 / 

m 

c 

M 

^/ 
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3588. The method of claim 3587, further comprising controlling the illumination system 
and controlling the detection system during the process step. 


20 3589. The method of claim 3588, further comprising controlling the system to obtain a 

i h I - • 

signature characterizmg^the/process step, wherein the signature comprises at least one 

singularity representativSof an end of the process step. 


3590. The method of claim 3588, further comprising controlling the system to alter a 
25 parameter of one or /more instruments coupled to the process tool in response to at least 
one of the determined properties using an in situ control technique. 
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3591. The method of claim 355,4, further comprising controlling the stage to move the 

f 

specimen from a first process chamber to a second process chamber, wherein the first 
process chamber and the second process chamber are disposed within a process tool. 


3592. The method of claim 3591 5 further comprising controlling the illumination system 
and controlling the detection system during said moving the specimen from the first 
process chamber to the second process chamber. 


3593. The method of claim 8554, further comprising comparing at least one of the 
determined properties of the specimen and determined properties of a plurality of 
specimens. 

3594. The method of claim 3554, further comprising comparing at least one of the 
determined properties of the specimen to a predetermined range for the property. 


3595. The method of claim 3594, further comprising generating an output signal if at 
least one of the determined properties of the specimen is outside of the predetermined 
range for the property. ;^\/ 


v./ 


3596. The method of claim 3554, further comprising altering a sampling frequency of 
the measurement device /in response to at least one of the determined properties of the 
specimen. 


3597. The method of/claim 3554, further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to at least one of the 
determined properties using a feedback control technique. 
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3598. The method of claim 3554 5 |further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to at least one of the 
determined properties using a feedforward control technique. 


5 3599. The method of claim 3554, further comprising generating a database, wherein the 
database comprises the determined first and second properties of the specimen, the 
method further comprising calibrating the measurement device using the database. 

3600. The method of claim ^554, further comprising generating a database, wherein the 
10 database comprises the determined first and second properties of the specimen, the 

method further comprising mjlnitoring output signals of the measurement device using 
Q the database. 


3601 . The method of claim/3554, further comprising generating a database, wherein the 


m 


43 


15 database comprises the determined first and second properties of the specimen, wherein 
the database further compriles first and second properties of a plurality of specimens. 


3602. The method of cldm-3601 , wherein the first and second properties of the plurality 
Q of specimens are generated using a plurality of measurement devices, the method further 

b - W / 

fr 20 comprising calibrating tile-plurality of measurement devices using the database. 

f 

/ 

3603. The method of cl&im 3601 , wherein the first and second properties of the plurality 
of specimens are generaied using a plurality of measurement devices, the method further 
comprising monitoringtoutput signals of the plurality of measurement devices using the 

25 database. 


3604. The method of claim 3554, wherein a stand alone system is coupled to the system, 
the method further (jLmprising controlling the stand alone system to calibrate the stand 
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alone system with a calibration standard and further controlling the stand alone system to 
calibrate the system. 

3605. The method of claim 3554, wherein a stand alone system is coupled to the system 
and at least one additional system, the method further comprising controlling the stand 
alone system to calibrate the stfand alone system with a calibration standard and further 
controlling the stand alone system to calibrate the system and at least the one additional 
system. 


3606. The method of claim 3554, wherein the system is further configured to determine 

at least the two properties if the specimen at more than one position on the specimen, and 

wherein the specimen comprises a wafer, the method further comprising altering at least 

one parameter of one or more instruments coupled to a process tool in response to at least 

one of the determined properties of the specimen at the more than one position on the 

specimen to reduce within wafer variation of at least one of the determined properties. 

i 

i 

I 

3607. The method of/claim 3554, further comprising altering a parameter of one or more 
instruments coupled tjb a y process tool in response to at least one of the determined 


v j ' / 

thespedinu 


properties of thesp^dimen using a feedback control technique. 

f 

f 

I 

3608. The method^of claim 3554, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to at least one of the determined 
properties of the specimen using a feedforward control technique. 


ttic 


3609. The method of claim 3554, further comprising monitoring a parameter of one or 
more instruments coupled to a process tool. 
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3610. The method of claim 3609, further comprising determining a relationship between 
at least one of the determined properties and at least one of the monitored parameters. 


361 1. The method of claim 3^10, further comprising altering a parameter of at least one 

of the instruments in response/to the relationship. 

I 
i 

3612. The method of claim ls54, further comprising altering a parameter of one or more 
instruments coupled to a plurality of process tools in response to at least one of the 

determined properties of the/specimen. 

/ 
/ 

3613. The method of claird 3554, wherein processing the one or more output signals 

i 
l 

compnses: / 

/ 

at least partially processing the one or more output signals using a local processor, 

/ 

wherein the locaf processor is coupled to the measurement device; 

/ 

sending the par/ially processed one or more output signals from the local 
processor to a remote controller computer; and 

(1. 

further processihg'the partially processed one or more output signals using the 

/ ~ ' ' 

remote controller computer. 


3614. The method of claim 3613, wherein at least partially processing the one or more 
output signals con/prises determining the first and second properties of the specimen. 

3615. The method of claim 3613, wherein further processing the partially processed one 
or more output^ignals comprises determining the first and second properties of the 
specimen. 
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3616. A semiconductor device' fabricated by a method, the method comprising: 

forming a portion of the semiconductor device upon a specimen; 

disposing the specimen upon a stage, wherein the stage is coupled to a 
measurement device, and wherein the measurement device comprises an 
illumination system and a detection system; 


directing energy toward a surface of the specimen using the illumination system; 


detecting energy propagating from the surface of the specimen using the detection 
system; 

generating one or more output signals responsive to the detected energy; and 

processing tile one/or more output signals to determine a first property and a 
second propeity^ifthe'ispecimen, wherein the first property comprises a 
concentration of an element in the specimen, and wherein the second property 
comprises a thickness of the specimen. 


3617. The device of claim 3616, wherein the measurement device further comprises a 
photo-acoustic device.' 


3618. The device of claim 3616, wherein the measurement device further comprises an 
X-ray reflectometer/ 

/ . 
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3619. The device of claim 3616, wherein the measurement device further comprises a 
grazing X-ray reflectometer. 

3620. The device of claim 3616, wherein the measurement device further comprises an 
5 X-ray diffractometer. 

3621. The device of claim 3616, wherein the measurement device further comprises an 
eddy current device. 

1 0 3622. The device of claim 361 6j 9 wherein the measurement device further comprises a 
spectroscopic ellipsometer. 

3623. The device of claim 3616, wherein the measurement device further comprises an 
ellipsometer. 


15 


3624. The device of claim 3^616, wherein the measurement device further comprises a 
grazing X-ray reflectometer and an optical measurement device. 


3625. The device of claim 3616, wherein the measurement device further comprises at 
20 least a first measuremenrdevice and a second measurement device, and wherein the first 
arid second measurem'ent^aevices are selected from the group consisting of a photo- 
acoustic device, an X-raj reflectometer, a grazing X-ray reflectometer, an X-ray 
diffractometer, an eddy current device, a spectroscopic ellipsometer, and an ellipsometer. 


25 3626. The device of claim 3616, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein at least 

/ 

one element of the first measurement device comprises at least one element of the second 
measurement device. 
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,/ 

3627. The device of claim 3616, 'further comprising processing the one or more output 

/ 

signals to determine a third properly of the specimen, wherein the third property is 
selected from the group consisting of a roughness of the specimen, a roughness of a layer 
on the specimen, and a roughnes/of a feature of the specimen. 


3628. The device of claim 362^7, wherein the stage and the measurement device are 
coupled to a process tool selected from the group consisting of a lithography tool, an 
atomic layer deposition tool, ajcleaning tool, and an etch tool. 

i 

l 

3629. The device of claim 3^16, wherein the measurement device further comprises an 


X-ray diffractometer, and wherein the X-ray diffractometer is coupled to a process tool 

/. 

configured to grow an epitaxial layer of silicon on the specimen. 


3630. The device of claim 3616, wherein the stage and the measurement device are 
coupled to a process tool. / 


3631. The device of claim 3616, wherein the stage and the measurement device are 

coupled to a process/ tool), and wherein the process tool is selected from the group 

{ / \ / 

consisting of an etch^l^a^'ion implanter, a chemical vapor deposition tool, a physical 
vapor deposition tool, /an atomic layer deposition tool, a thermal tool, a cleaning tool, and 
a plating tool. / 


3632. A method fo'r fabricating a semiconductor device, comprising: 

/ 

forming apportion of the semiconductor device upon a specimen; 
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disposing the specimen upon a stage, wherein the stage is coupled to a 
measurement device, and wherein the measurement device comprises an 
illumination system and a detection system; 

directing energy toward a surface of the specimen using the illumination system; 

detecting energy propagating from the surface of the specimen using the detection 
system; 

generating one or more output signals responsive to the detected energy; and 


processing the one or m©re output signals to determine a first property and a 
second property of the specimen, wherein the first property comprises a 
concentration of an element in the specimen, and wherein the second property 
comprises a thickness if the specimen. 


3633. The method of claim/3632, wherein the measurement device further comprises a 
photo-acoustic device\ L ) / 

V -fV^"' 


3634. The method of claito 3632, wherein the measurement device further comprises an 
X-ray reflectometer. J 

i 

3635. The method of claim 3632, wherein the measurement device further comprises a 
grazing X-ray reflectometer. 


3636. The method of claim 3632, wherein the measurement device further comprises an 
X-ray diffractometer. 
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3637. The method of claim 3632, wherein the measurement device further comprises an 
eddy current device. 

3638. The method of claim 3632, yyherein the measurement device further comprises a 
5 spectroscopic ellipsometer. 

3639. The method of claim 3632, wherein the measurement device further comprises an 
ellipsometer. 


10 3640. The method of claim 3632, wherein the measurement device further comprises a 
grazing X-ray reflectometer and^ an optical measurement device. 


yg 364 1 . The method of claim 3632, wherein the measurement device further comprises at 

least a first measurement device and a second measurement device, and wherein the first 

/ 

15 and second measurement devifces are selected from the group consisting of a photo- 
acoustic device, an X-ra3^re^ctometer, a grazing X-ray reflectometer, an X-ray 
diffractometer, an eddyt curren^device, a spectroscopic ellipsometer, and an ellipsometer. 

V 

t 

3642. The method of claim 3632, wherein the measurement device further comprises at 
20 least a first measurement device and a second measurement device, and wherein at least 

one element of the first measurement device comprises at least one element of the second 
measurement device. / 

/ 

3643. The method of claim 3632, wherein the measurement device further comprises an 
25 X-ray diffractometer, and wherein the X-ray diffractometer is coupled to a process tool 

configured to grow axl epitaxial layer of silicon on the specimen. 
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3644. The method of claim 3632, further comprising processing the one or more output 
signals to determine a third property of the specimen, wherein the third property is 
selected from the group consisting of a roughness of the specimen, a roughness of a layer 
on the specimen, and a roughness of a feature of the specimen. 


3645. The method of claim 3644, wherein the stage and the measurement device are 
coupled to a process tool selected from the group consisting of a lithography tool, an 
atomic layer deposition tool, a cleaning tool, and an etch tool. 


3646. The method of claim 3632, wherein the stage and the measurement device are 
coupled to a process tool. 


3647. The method of claim 3632, wherein the stage and the measurement device are 
coupled to a process tool, and wherein the process tool is selected from the group 
consisting of an etch tool, an ion implanter, a chemical vapor deposition tool, a physical 
vapor deposition tool, an atonic layer deposition tool, a thermal tool, a cleaning tool, and 
a plating tool. ( . i 



3648. A system configured/to determine at least two properties of a specimen during 
use, comprising: 


a stage configured to support the specimen during use; 

/ 

a measurement detice coupled to the stage, comprising: 


an illumination system configured to direct energy toward a surface of the 
specimen during use; and 
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a detection system coupfed to the illumination system and configured to 
detect energy propagating from the surface of the specimen during use, 
wherein the measurement device is configured to generate one or more 
output signals responsive to the detected energy during use; 


a local processor coupled to the measurement device and configured to at least 
partially process the one or/more output signals during use; and 


a remote controller computer coupled to the local processor, wherein the remote 
controller computer is configured to receive the at least partially processed one or 
more output signals and Jo determine a first property and a second property of the 
specimen from the at least partially processed one or more output signals during 
use, wherein the first property comprises a concentration of an element in the 
specimen, and wherein' the second property comprises a thickness of the 
specimen. 



3649. The system of claim' j3648^ wherein the measurement device further comprises a 


photo-acoustic device>-"'{ 


3650. The system of claim 3648, wherein the measurement device further comprises an 
X-ray reflectometer. 


365 1 . The system o^claim 3648, wherein the measurement device further comprises a 
grazing X-ray reflectometer. 


3652. The systenrof claim 3648, wherein the measurement device further comprises an 
X-ray diffracton^ter. 
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3653. The system of claim 3648, wherein the measurement device further comprises an 
eddy current device. 

3654. The system of claim 3648,/wherein the measurement device further comprises a 
5 spectroscopic ellipsometer. 


i 

3655. The system of claim 3648, wherein the measurement device further comprises an 


ellipsometer. 


10 3656. The system of claim 36-48, wherein the measurement device further comprises a 
grazing X-ray reflectometer add an optical measurement device. 

/ 


3657. The system of claim 3648, wherein the measurement device further comprises at 
m least a first measurement device and a second measurement device, and wherein the first 


15 and second measurement devices are selected from the group consisting of a photo- 
acoustic device, an X-ray reflectometer, a grazing X-ray reflectometer, an X-ray 
diffractometer, an eddy current device, a spectroscopic ellipsometer, and an ellipsometer. 



• \ '/ ' / 

3658. The system of "claim 3648, wherein the measurement device further comprises at 

20 least a first measurement device and a second measurement device, and wherein at least 

/ 

one element of the first measurement device comprises at least one element of the second 


measurement device. 


3659. The system of claim 3648, wherein the remote controller computer is further 
25 configured to determine a third property of the specimen from the at least partially 
processed one or tJorc output signals during use, and wherein the third property is 
selected from the group consisting of a roughness of the specimen, a roughness of a layer 
on the specimen/and a roughness of a feature of the specimen. 
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3660. The system of claim 3659, wherein the system is coupled to a process tool 
selected from the group consisting of a lilhography tool, an atomic layer deposition tool, a 
cleaning tool, and an etch tool. 


366 1 . The system of claim 3648, wherein the measurement device further comprises an 
X-ray diffractometer, and wherein the |C-ray diffractometer is coupled to a process tool 
configured to grow an epitaxial layer of silicon on the specimen. 


10 3662. The system of claim 3648, wherein the remote controller computer is further 
coupled to a process tool 

O 

yj 3663. The system of claim 3648, wherein the remote controller computer is further 

LP / 

>Z S coupled to a process tool, and wherein the process tool is selected from a group consisting 

- / 

4» 15 of an etch tool, an ion implanter, a chemical vapor deposition tool, a physical vapor 

01 / 

a) deposition tool, an atomic layer deposition tool, a thermal tool, a cleaning tool, and a 


plating tool. 



3664. The system of claim 3 648 ^wherein the remote controller computer is further 
20 coupled to a process tool, and/wherein the remote controller computer is further 

configured to alter a parameter of one or more instruments coupled to the process tool in 
response to at least one of the determined properties using a feedback control technique 
during use. 


25 3665. The system of claim 3648, wherein the remote controller computer is further 
coupled to a process tool, and wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the process tool in 
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response to at least one of the determined properties using a feedforward control 
technique during use. 


3666. The system of claim 3648, wherein the remote controller computer is further 
coupled to a process tool, and wherein/the remote controller computer is further 
configured to monitor a parameter of one or more instruments coupled to the process tool 
during use. 


3667. The system of claim 3666, wherein the remote controller computer is further 
configured to determine a relationship between at least one of the determined properties 
and at least one of the monitored parameters during use. 


3668. The system of claim 3 667, /wherein the remote controller computer is further 
configured to alter a parameter of/at least one of the instruments in response to the 
relationship during use. 

/' 

3669. The system of claim 3648, wherein the illumination system is further configured 

\ Aj / 

to direct energy toward the surface^of the specimen during a process step, wherein the 
detection system is further configured to detect energy propagating from the surface of 
the specimen during the process step, and wherein the remote controller computer is 
further configured to determ(ne the first and second properties of the specimen during the 
process step. 

3670. The system of claim 3669, wherein the remote controller computer is further 
configured to obtain a signature characterizing the process step during use, and wherein 
the signature comprise/at least one singularity representative of an end of the process 
step. 
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3671 . The system of claim 3669, wherein the remote controller computer is further 
configured to alter a parameter of oni or more instruments coupled to the process tool in 
response to at least one of the determined properties using an in situ control technique 
during use. 


3672. The system of claim 3648J wherein a process tool comprises a first process 
chamber and a second process chlmber, and wherein the stage is further configured to 
move the specimen from the first process chamber to the second process chamber during 


use. 


3673. The system of claim 36^2, wherein the illumination system is further configured 

f 

to direct energy toward the surface of the specimen during said moving, wherein the 

I 

detection system is further configured to detect energy propagating from the surface of 
the specimen during said moving, and wherein the remote controller computer is further 
configured to determine the first and second properties of the specimen during said 
moving. 


3674. The system of claimj 64 8,/ wherein the remote controller computer is further 

/ /\ / 

configured to compare at least on'e of the determined properties of the specimen and 
properties of a plurality v o£ specimens during use. 


3675. The system of claim 3648, wherein the remote controller computer is further 
configured to compare at least one of the determined properties of the specimen to a 

predetermined range for the property during use. 

i 

i 

3676. The system of c^laim 3675, wherein the remote controller computer is further 
configured to generate^an output signal if at least one of the determined properties of the 
specimen is outside of the predetermined range for the property during use. 

/ 
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3677. The system of claim 36^8, wherein the remote controller computer is further 

irec 


configured to alter a sampling £n 
one of the determined properties 


quency of the measurement device in response to at least 
of the specimen during use. 


3678. The system of claim 364 1, wherein the remote controller computer is further 
configured to alter a parameter cjf one or more instruments coupled to the measurement 
device in response to at least one of the determined properties using a feedback control 
technique during use. 

3679. The system of claim 3648, wherein the remote controller computer is further 
configured to alter a parameter pf one or more instruments coupled to the measurement 
device in response to at least oie of the determined properties using a feedforward control 
technique during use. 


3680. The system of clairn 3^48, wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the 
determined first and second properties of the specimen, and wherein the remote controller 
computer is further configured to calibrate the measurement device using the database 

20 during use. 

3681. The system of claim|3648, wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the 
determined first and second properties of the specimen, and wherein the remote controller 

25 computer is further configured to monitor output signals generated by measurement 
device using the databasefduring use. 
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3682. The system of claim 3648 3 jwherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the 


determined first and second properties of the specimen, and wherein the database further 
comprises first and second prope^ies of a plurality of specimens. 

3683. The system of claim 3682, wherein the first and second properties of the plurality 


of specimens are determined using a plurality of measurement devices, wherein the 
remote controller computer is further coupled to the plurality of measurement devices, 
and wherein the remote controller computer is further configured to calibrate the plurality 
of measurement devices using the database during use. 


3684. The system of claim 3682, wherein the first and second properties of the plurality 
of specimens are determined using a plurality of measurement devices, wherein the 
remote controller computer is further coupled to the plurality of measurement devices, 
and wherein the remote controller computer is further configured to monitor output 
signals generated by the plurality of measurement devices using the database during use. 

V M ' 


3685. The system of claim 3648, wherein the remote controller computer is further 
coupled to a plurality of measurement devices, and wherein at least one of the plurality of 
measurement devices is coupled to a process tool. 


3686. The system of claim 3648, wherein the remote controller computer is further 
coupled to a plurality of process tools, and wherein the remote controller computer is 
further configured to alter a parameter of one or more instruments coupled to at least one 
of the plurality of process tools during use. 


3687. A method for determining at least two properties of a specimen, comprising: 
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disposing the specimen upon a stige, wherein the stage is coupled to a 

/ 

measurement device, and whereih the measurement device comprises an 
illumination system and a detection system; 


directing energy toward a surface of the specimen using the illumination system; 

detecting energy propagating from the surface of the specimen using the detection 
system; 

generating one or more output signals responsive to the detected energy; and 


processing the one or more output signals to determine a first property and a 
second property of the specimen, wherein the first property comprises a 


concentration of an element in the specimen, and wherein the second property 
comprises a thickness qf the specimen, comprising: 

A . 

at leastfpartiallyiprocessing the one or more output signals using a local 

\ H 

processor^ wherein the local processor is coupled to the measurement 

device; / 

/ 

/ 

t 

sending the partially processed one or more output signals from the local 
processor tJa remote controller computer; and 


/ 

oc< 

the remote controller computer. 


further processing the partially processed one or more output signals using 


3688. The method off claim 3687, wherein the measurement device further comprises a 
V 

photo-acoustic devic^. 
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3689. The method of claim 3687, yherein the measurement device further comprises an 
X-ray reflectometer. 

5 3690. The method of claim 3687,/ wherein the measurement device further comprises a 
grazing X-ray reflectometer. 

369 1 . The method of claim 3687|, wherein the measurement device further comprises an 
X-ray diffractometer. 

10 

3692. The method of claim 368/7, wherein the measurement device further comprises an 
eddy current device. 

3693. The method of claim 36 ( 87, wherein the measurement device further comprises a 
15 spectroscopic ellipsometer. 

3694. The method of claim 3687, wherein the measurement device further comprises an 


ellipsometer. / 

20 3695. The method of claim 3687, wherein the measurement device further comprises a 
grazing X-ray reflectometerj and an optical measurement device. 


3696. The method of claim 3687, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein the first 

/ 

25 and second measurement devices are selected from the group consisting of a photo- 
acoustic device, an X-ray reflectometer, a grazing X-ray reflectometer, an X-ray 
diffractometer, an eddj/current device, a spectroscopic ellipsometer, and an ellipsometer. 
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3697. The method of claim 368^, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein at least 
one element of the first measurement device comprises at least one element of the second 
measurement device. 


3698. The method of claim 3687, further comprising processing the one or more output 
signals to determine a third property of the specimen, wherein the third property is 
selected from the group consisting of a roughness of the specimen, a roughness of a layer 


on the specimen, and a roughness of a feature of the specimen. 


3699. The method of claim 3698, wherein the stage arid the measurement device are 
W coupled to a process tool selected from the group consisting of a lithography tool, an 


atomic layer deposition tool,|a cleaning tool, and an etch tool. 


15 3700. The method of claim 3687, wherein the measurement device further comprises an 
X-ray diffractometer, and wherein the X-ray diffractometer is coupled to a process tool 
_ configured to grow an epitaxial layer of silicon on the specimen. 

i- r\\ ) 


3701. The method of-claim 3687, wherein the remote controller computer is coupled to a 
20 process tool. 


3702. The method of claim 3687, wherein the remote controller computer is coupled to a 
process tool, and wherein the process tool is selected from the group consisting of an etch 
tool, an ion implanter, a chemical vapor deposition tool, a physical vapor deposition tool, 
25 an atomic layer deposition tool, a thermal tool, a cleaning tool, and a plating tool. 


3703. The method of claim 3687, wherein the remote controller computer is coupled to a 

process tool, the method further comprising altering a parameter of one or more 

/ 
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instruments coupled to the process 7 tool using the remote controller computer in response 
to at least one of the determined properties using a feedback control technique. 


3704. The method of claim 3687, wherein the remote controller computer is coupled to a 
process tool, the method further comprising altering a parameter of one or more 
instruments coupled to the process tool using the remote controller computer in response 
to at least one of the determined properties of the specimen using a feedforward control 
technique. 


10 3705. The method of claim]3687, wherein the remote controller computer is coupled to a 
process tool, the method further comprising monitoring a parameter of one or more 
^ instruments coupled to the process tool using the remote controller computer. 


r s 


•"bar- 
5 s 


3706. The method of claim 3705, further comprising determining a relationship between 
15 at least one of the determined properties and at least one of the monitored parameters 

using the remote controller computer. 

/■'A , 

3707. The method of cl^aim 3705, further comprising altering a parameter of at least one 
of the instruments in response to the relationship using the remote controller computer. 

20 

3708. The method ofi'claim 3687, wherein the illumination system and the detection 
system are coupled to/a process chamber of the process tool, the method further 
comprising performing said directing and said detecting during a process step. 

25 3709. The method|of claim 3708, further comprising obtaining a signature 

characterizing the process step using the remote controller computer, wherein the 
signature comprises at least one singularity representative of an end of the process step. 
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3710. The method of claim 3708,/further comprising altering a parameter of one or more 
instruments coupled to the proces's tool using the remote controller computer in response 
to at least one of the determined properties using an in situ control technique. 

3711. The method of claim 3687, further comprising: 

/ 

moving the specimen from a first process chamber to a second process chamber 
using the stage; and 

performing said directing and said detecting during said moving the specimen. 

3712. The method of claim! 3687, further comprising comparing at least one of the 
determined properties of the 1 specimen and determined properties of a plurality of 
specimens using the remote) controller computer. 


3713. The method of claim 3687, further comprising comparing at least one of the 
determined properties of the specimen to a predetermined range for the property using the 
remote controller computer. 


3714. The method of cMm.3713, further comprising generating an output signal using 

/ 

the remote controller computer if at least one of the determined properties of the 
specimen is outside of the predetermined range for the property. 


3715. The method of claim 3687, wherein the remote controller computer is coupled to 

/ 

the measurement device. 

/ 

3716. The method;x)f claim 3687, wherein the remote controller computer is coupled to 
the measurement device, the method further comprising altering a sampling frequency of 
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the measurement device using the/remote controller computer in response to at least one 


of the determined properties of the specimen. 

3717. The method of claim 3(>87, wherein the remote controller computer is coupled to 
the measurement device, the lyethod further comprising altering a parameter of one or 
more instruments coupled to the measurement device using the remote controller 
computer in response to at leist one of the determined properties using a feedback control 
technique. 


3718. The method of claim 3687, wherein the remote controller computer is coupled to 
the measurement device, the method further comprising altering a parameter of one or 
more instruments coupled ti the measurement device using the remote controller 
computer in response to at least one of the determined properties using a feedforward 
control technique. / 


3719. The method of claim 3687, further comprising generating a database using the 
remote controller computer, wherein the database comprises the determined first and 
second properties of jthe/specimen, the method further comprising calibrating the 
measurement device using the remote controller computer and the database. 


3720. The method of claim 3687, further comprising generating a database using the 
remote controller computer, wherein the database comprises the determined first and 
second properties of the specimen, the method further comprising monitoring output 
signals of the measurement device using the remote controller computer and the database. 

/ 

i 
I 

372 1 . The method of claim 3687, further comprising generating a database using the 
remote controller^/omputer, wherein the database comprises the determined first and 
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second properties of the specimen, and wherein the database further comprises first and 
second properties of a plurality /of specimens. 


3722. The method of claim 3172 1, wherein the first and second properties of the plurality 
of specimens are generated us^ng a plurality of measurement devices, the method further 
comprising calibrating the plurality of measurement devices using the remote controller 
computer and the database. r 

3723. The method of claim 3721, wherein the first and second properties of the plurality 

of specimens are generated using a plurality of measurement devices, the method further 

/ 

comprising monitoring output signals of the plurality of measurement devices using the 
remote controller ComputerLand the database. 


3724. The method of claim 3687, further comprising sending the at least partially 
processed one or more output signals from a plurality of local processors to the remote 
controller computer, wherein at least one of the plurality of local processors is coupled a 
measurement device. / / \ 


3725. The method of claim 3724, further comprising altering a parameter of one or more 
instruments coupled to a( least one of the plurality of measurement devices using the 
remote controller computer in response to at least one of the determined properties of the 
specimen. / 


3726. The method ofjclaim 3725, wherein at least one of the plurality of measurement 
devices is coupled to at least one of a plurality of process tools. 


3727. The method (jf claim 3725, further comprising altering a parameter of one or more 
instruments coupled/to at least one of the plurality of process tools using the remote 
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controller computer in response p at least one of the determined properties of the 
specimen. / 


3728. A system configured to [determine at least one characteristic of a layer on a 
specimen during use, comprising: 


a deposition tool config 
use; 


ured to form the layer of material on the specimen during 


a measurement devicejcoupled to the deposition tool, comprising: 

an illumination system configured to direct light toward a surface of the 
specimen use;/ 


a detection system coupled to the illumination system and configured to 
detect light propagating from the surface of the specimen during use, 
wherein the nieasurement device is configured to generate one or more 
output signalls in response to the detected light during use; and 



v 

whereih-the jllumination system and the detection system are further 
configured such that the measurement device comprises at least a 
spectroscopic reflectometer and a spectroscopic ellipsometer; and 


a processor coupled to the measurement device and configured to determine a 
characteristic of the layer from the one or more output signals during use. 


3729. The system of claim 3728, further comprising a stage coupled to the measurement 
device, and wherein the stage is configured to move laterally during use. 
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3730. The system of claim 372(8, further comprising a stage coupled to the measurement 


device, and wherein the stage is 


configured to move rotatably during use. 


5 3731. The system of claim 3728, further comprising a stage coupled to the measurement 
device, and wherein the stage is configured to move laterally and rotatably during use. 

3732. The system of claim 3728, wherein the illumination system comprises a single 
light source. 

10 

3733. The system of claim 3728, wherein the illumination system comprises more than 
one light source. ! 

3734. The system of claim' 3728, wherein the detection system comprises a single light 
15 sensitive device. 

3735. The system of claim 3728, wherein the detection system comprises more than one 
light sensitive devices. 

20 3736. The system of claim 3728, wherein optical elements of the spectroscopic 

reflectometer comprise ^ptigal elements of the spectroscopic ellipsometer. 

i' ' ■ 
j 

3737. The system of claim 3728, wherein the characteristic is selected from the group 
consisting of a thickness, an index of refraction, an extinction coefficient, a critical 
25 dimension, and a presence of defects. 


3738. The system of claim 3728, wherein the processor is further configured to 
determine one or more characteristics of the layer, and wherein the one or more 
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15 


characteristics are selected from the group consisting of a thickness, an index of 
refraction, an extinction coefficient, a critical dimension, and a presence of defects. 


3739. The system of claim 3728, wherein the processor is further configured to 
5 determine an additional characteristic of the specimen from the one or more output 
signals during use, and wherein the additional characteristic is selected from the group 
consisting of a roughness of the specimen, a roughness of the layer on the specimen, and 
a roughness of a feature of the specimen. 

10 3740. The system of claim 37 39, wherein the deposition tool comprises an atomic layer 
deposition tool. 

3741. The system of claim 3^28, wherein the measurement device further comprises an 


eddy current device. 


i 

lid 3742. The system of claim i728, wherein the measurement device further comprises an 

q eddy current device, and wherein the deposition tool comprises an atomic layer 

J; deposition tool. I 

a ri / 

Ljj. 20 3743 . The system of claim 3728, wherein the processor is further configured to 

determine at least two characteristics of the layer substantially simultaneously during use. 


3744. The system of claifn 3728, wherein the illumination system is further configured 
to direct light to multiple locations on the surface of the specimen substantially 
25 simultaneously, and wherein the detection system is further configured to detect light 
propagating from the multiple locations on the surface of the specimen substantially 
simultaneously such thaf at least the one characteristic of the layer on the specimen can be 

determined at the multiple locations substantially simultaneously. 

/ 
/ 
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3745. The system of claim 37x8, wherein the measurement device is further coupled to a 
process chamber of the deposit on tool. 


5 3746. The system of claim 31 
proximate to a process chamber 


1 28, wherein the measurement device is arranged laterally 
of the deposition tool. 


3747. The system of claim 3728, wherein the measurement device is arranged laterally 
proximate to a process chamber of the deposition tool, and wherein the deposition tool 
comprises a wafer handler configured to move the specimen to a stage coupled to the 
measurement device during use. 


y s 


3748. The system of claim 3728, wherein the measurement device is arranged laterally 
proximate to a process chamber of the deposition tool, and wherein a stage coupled to the 

15 measurement device is conifigured to move the specimen from the measurement device to 
the deposition tool during Jse. 

/ 

3749. The system of clai|n 3728, wherein the measurement device is arranged laterally 
proximate to a process ch4mber of the deposition tool, and wherein a stage coupled to the 

20 measurement device^^|infigured to move the specimen to the process chamber of the 
deposition tool during usje. 

i 
i 

3750. The system of clkim 3728, wherein the system is further configured to determine 
at least the one characteristic of the layer on the specimen while the specimen is waiting 

25 between process steps./ 

* 

i 

375 1 . The system offclaim 3728, wherein the deposition tool comprises a support device 
configured to supporjf the specimen during a deposition process step, and wherein an 
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upper surface of the support device is substantially parallel to an upper surface of a stage 
coupled to the measurement devjce. 

j 

3752. The system of claim 3728, wherein the deposition tool comprises a support device 
configured to support the specin en during a deposition process step, and wherein an 
upper surface of the support device is substantially perpendicular to an upper surface of a 
stage coupled to the measurement device. 

3753. The system of claim 3728, wherein the measurement device is disposed within a 
measurement chamber, and whe rein the measurement chamber is arranged laterally 
proximate to a process chamber of the deposition tool. 

3754. The system of claim 37&8, wherein the measurement device is disposed within a 
measurement chamber, and whLrein the measurement chamber is arranged vertically 
proximate to a process chamber of the deposition tool. 

3755. The system of claim 3728, wherein the measurement device is further coupled to a 
stage disposed within a procels chamber of the deposition tool, and wherein the stage is 
configured to support the speiimen during a deposition process step. 

3756. The system of claim ^728, wherein the measurement device is further coupled to a 
stage disposed within ^rcc^s^phamber of the deposition tool, and wherein the processor 

is further configured to determine the characteristic of the specimen during a deposition 

f 

process step. I 

\ 

/ 

3757. The system of claim 3728, wherein the measurement device is further coupled to a 
stage disposed within a process chamber of the deposition tool, and wherein the processor 
is further configured to obtain a signature characterizing formation of the layer during 
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use, wherein the signature comprises at least one singularity representative of an end of 
the formation of the layer. 


3758. The system of claim 3728, wherein the measurement device is further coupled to a 
stage disposed within a process chamber of the deposition tool, wherein the processor is 
coupled to the deposition tool, a id wherein the processor is further configured to alter a 
parameter of one or more instru nents coupled to the deposition tool in response to the 
determined characteristic using in in situ control technique during use. 

3759. The system of claim 3728, wherein the deposition tool comprises a first process 
chamber and a second process c lamber, and wherein a stage coupled to the measurement 
device is configured to move the specimen from the first process chamber to the second 
process chamber during use. 

3760. The system of claim 3728, wherein the deposition tool comprises a first process 
chamber and a second process chamber, wherein a stage coupled to the measurement 
device is configured to move tlie specimen from the first process chamber to the second 
process chamber during use, and wherein the processor is further configured to determine 

the characteristic of the layer as the stage is moving the specimen from the first process 

{ ^ / 
chamber to the second prodess'ch^jiber. 

i 
i 

3761. The system of claim ^728, wherein the processor is further configured to compare 
the determined characteristic of the layer and characteristics of a plurality of layers during 


use. 


3762. The system of clayn 3728, wherein the processor is further configured to compare 
the determined characteristic of the layer to a predetermined range for the characteristic 

during use. / 

/ 
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3763. The system of claim 37i8, wherein the processor is further configured to compare 
the determined characteristic of the layer to a predetermined range for the characteristic 
during use, and wherein the processor is further configured to generate an output signal if 
the determined characteristic of the layer is outside of the predetermined range for the 
characteristic during use. 

3764. The system of claim 372 8, wherein the processor is further configured to alter a 
sampling frequency of the measurement device in response to the determined 
characteristic of the layer during use. 


3765. The system of claim 3728, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the measurement device in response to 
the determined characteristic i^ing a feedback control technique during use. 

3766. The system of claim 3^28, wherein the processor is further configured to alter a 

i 

parameter of one or more insjikiments coupled to the measurement device in response to 
the determined characteristielusing a feedforward control technique during use. 


20 3767. The system of claim 


[3728, 


wherein the processor is further configured to generate 


a database during use, and ^herein the database comprises the determined characteristic 
of the layer. / 

/ 

3768. The system of claim 3728, wherein the processor is further configured to generate 

/ 

25 a database during use, and wherein the processor is further configured to calibrate the 
measurement device using the database during use. 
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3769. The system of claim 3728^wherein the processor is further configured to generate 
a database during use, and whereiri the processor is further configured to monitor output 
signals generated by measurement j device using the database during use. 

3770. The system of claim 3728^ wherein the processor is further configured to generate 
a database during use, wherein the database comprises the determined characteristic of 


the layer and characteristics of a 
plurality of layers are determines 


plurality of layers, and wherein the characteristics of the 
using the measurement device. 


10 3771. The system of claim 372j8, wherein the processor is further configured to generate 
a database during use, wherein the database comprises the determined characteristic of 
the layer and characteristics of a plurality of layers, and wherein the characteristics of the 
plurality of layers are determined using a plurality of measurement devices. 

15 3772. The system of claim 3J71, wherein the processor is further coupled to the plurality 
of measurement devices, and wherein the processor is further configured to calibrate the 
plurality of measurement devices ushjig the database during use. 

( )j 

3773. The system of blain^S 771, ^herein the processor is further coupled to the plurality 
20 of measurement devices, and wherein the processor is further configured to monitor 
output signals generated by/the plurality of measurement devices using the database 


/ 


during use. 

/ 

3774. The system of claim 3728, further comprising a stand alone system coupled to the 
25 system, wherein the stand alone system is configured to be calibrated with a calibration 
standard during use, an! wherein the stand alone system is further configured to calibrate 
the system during use./ 
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3775. The system of claim 37$j, further comprising a stand alone system coupled the 
system and at least one additional system, wherein the stand alone system is configured to 
be calibrated with a calibration ^tandard during use, and wherein the stand alone system is 
further configured to calibrate tile system and at least the one additional system during 

5 use. 

3776. The system of claim 3728, wherein the system is further configured to determine 
at least the two properties of tme specimen at more than one position on the specimen, 
wherein the specimen comprises a wafer, and wherein the processor is configured to alter 

10 at least one parameter of one jbr more instruments coupled to a process tool in response to 
at least one of the determined properties of the specimen at the more than one position on 
Q the specimen to reduce within wafer variation of at least one of the determined properties. 

5f ! 3777. The system of claim? 3728, wherein the processor is further coupled to the 

15 deposition tool, and wherein the processor is further configured to alter a parameter of 
69 one or more instruments^cqupled to the deposition tool in response to the determined 


characteristic using fa fee$|ack control technique during use. 


M 1 / / 


iy- / 
Q 3778. The system of plaim 3728, wherein the processor is further coupled to the 

yf 20 deposition tool, and wherein the processor is further configured to alter a parameter of 

one or more instruments coupled to the deposition tool in response to the determined 

characteristic using a^eedforward control technique during use. 

it 


i 5 
i f 
i t 
f 


3779. The system of claim 3728, wherein the processor is further coupled to the 
25 deposition tool, and'wherein the processor is further configured to monitor a parameter of 

if/ 

one or more instalments coupled to the deposition tool during use. 

E 
I 
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3780. The system of claim 3728, wherein the processor is further coupled to the 
deposition tool, wherein the processor is further configured to monitor a parameter of one 
or more instruments coupled to thfe deposition tool during use, and wherein the processor 
is further configured to determine a relationship between the determined characteristic 

5 and at least one of the monitored/ parameters during use. 

378 1 . The system of claim 3728, wherein the processor is further coupled to the 
deposition tool, wherein the processor is further configured to monitor a parameter of one 
or more instruments coupled tofthe deposition tool during use, wherein the processor is 

10 further configured to determine a relationship between the determined characteristic and 
at least one of the monitored parameters during use, and wherein the processor is further 
configured to alter a parameter of at least one of the instruments in response to the 
relationship during use. 

15 3782. The system of claim|3728, wherein the processor is further coupled to a plurality 


m of measurement devices, and wherein each of the plurality of measurement devices is 

I j 

~ coupled to one of a plurality of semiconductor fabrication process tools. 


P 3783. The system o^clajaA)/728, wherein the processor is further coupled to a plurality 

/ 

20 of deposition tools, and wherein the processor is further configured to alter a parameter of 


one or more instruments/coupled to the plurality of deposition tools during use. 


3784. The system of claim 3728, wherein the processor comprises a local processor 

coupled to the measurement device and a remote controller computer coupled to the local 
/ 

25 processor, wherein the local processor is configured to at least partially process the one or 
more output signals ouring use, and wherein the remote controller computer is configured 
to further process me at least partially processed one or more output signals during use. 
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3785. The system of claim 3784 
determine the characteristic of thel layer 


3786. The system of claim 3784 
configured to determine the characteristic 


wherein the local processor is further configured to 
during use. 


wherein the remote controller computer is further 
of the layer during use. 


3787. A method for determining 
comprising: 


at least one characteristic of a layer on a specimen, 


forming the layer of material upon the specimen with a deposition tool; 

directing light toward a surface of the specimen using an illumination system; 

J 

detecting light propagating from the surface of the specimen using a detection 
system, wherein the illumination system and the detection system are arranged in 
a measurement device dbmpming at least a spectroscopic reflectometer and a 
spectroscopic ellippmetOTyand wherein the measurement device is coupled to the 
deposition tool; 

generating one or more output signals responsive to the detected light; and 

processing the one or more output signals to determine a characteristic of the 
layer. 


3788. The method of claim 3787, further comprising laterally moving the stage during 
said directing light and said detecting light. 
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3789. The method of claim 3787, fu -ther comprising rotatably moving the stage during 
said directing light and said detecting light. 

3790. The method of claim 3787, fu rther comprising laterally and rotatably moving the 
5 stage during said directing light and s aid detecting light. 


3791. The method of claim 3787, \ 
light source. 


therein the illumination system comprises a single 


10 3792. The method of claim 3787, v^herein the illumination system comprises more than 
one light source. 


w 


3793. The method of claim 3787, ^herein the detection system comprises a single light 
sensitive device. 

15 

3794. The method of claim 3787, pherein the detection system comprises more than one 
light sensitive device. 

3795. The method of claim 3^8^/^i^ein optical elements of the spectroscopic 
20 reflectbmeter comprise optical elements of the spectroscopic ellipsometer. 


25 


3796. The method of claim 3787, wherein the characteristic is selected from the group 

I 

comprising a thickness, an index of refraction, an extinction coefficient, a critical 
dimension, and a presence of difects. 


3797. The method of claim 3787, wherein the processor is further configured to 
determine one or more characteristics of the layer, and wherein the one or more 
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characteristics are selected from the 
an extinction coefficient, a critical 


group comprising a thickness, an index of refraction, 
dimension, and a presence of defects. 


3798. The method of claim 3787, further comprising processing the one or more output 
signals to determine an additional) characteristic of the specimen, wherein the additional 
characteristic is selected from the group consisting of a roughness of the specimen, a 
roughness of the layer on the spepimen, and a roughness of a feature of the specimen. 


m 


3799. The method of claim 3798, wherein the deposition tool comprises an atomic layer 
10 deposition tool. 

3800. The method of claim 3787, wherein the measurement device further comprises an 
eddy current device. 


15 3801 . The method of claim 3787, wherein the measurement device further comprises an 
eddy current device, and whereip the deposition tool comprises an atomic layer 
deposition tool. 

3802. The method of claim 3787, wherein processing the one or more output signals 
20 comprises processing the one or more output signals to determine at least two 
characteristics of the layer substantially simultaneously. 


3803. The method of claim B787, further comprising directing light toward multiple 
locations on the surface of tht specimen substantially simultaneously and detecting light 
25 propagating from the multiple locations substantially simultaneously such that the at least 
one characteristic of the laypr on the specimen can be determined at the multiple locations 
substantially simultaneous! 
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3804. The method of claim 
a process chamber of the 


depc s 


3805. The method of claim : 


787, wherein the measurement device is further coupled to 
ition tool. 


787, wherein the measurement device is arranged laterally 


proximate to a process chamber of the deposition tool 


3806. The method of claim 3787, wherein the measurement device is arranged laterally 
proximate to a process chamber of the deposition tool, the method further comprising 
moving the specimen to a stage coupled to the measurement device with a wafer handler 
of the deposition tool 

3807. The method of claim 3787, wherein the measurement device is arranged laterally 
proximate to a process chamber of the deposition tool, the method further comprising 
moving the specimen from the measurement device to the deposition tool with a stage 
coupled to the measurement device. 

3808. The method o£elq|m 3787, wherein the measurement device is arranged laterally 
proximate to a process ch^beiyof the deposition tool, the method further comprising 
moving the specimen tolh^rocess chamber of the deposition tool with a stage coupled 
to the measurement device. 

3809. The method of claim 3787, further comprising determining at least the one 
characteristic of the layer while the specimen is waiting between process steps. 


3810. The method of claim 3787, further comprising supporting the specimen during a 
deposition process step with a support device of the deposition tool, wherein an upper 
surface of the support device is substantially parallel to an upper surface of a stage 
coupled to the measurement device. 
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3811. The method of claim 37 87, further comprising supporting the specimen during a 
deposition process step with a support device of the deposition tool, wherein an upper 
surface of the support device is substantially perpendicular to an upper surface of a stage 
coupled to the measurement device. 


3812. The method of claim 3v87, wherein the measurement device is disposed within a 
measurement chamber, and wlierein the measurement chamber is arranged laterally 
proximate to a process chambir of the deposition tool. 


3813. The method of claim 3787, wherein the measurement device is disposed within a 
measurement chamber, and wherein the measurement chamber is arranged vertically 


proximate to a process chamber of the deposition tool 


3814. The method of claim 3787, wherein the measurement device is further coupled to 
a stage disposed within a process chamber of the deposition tool, the method further 
comprising supporting the specimen during a deposition process step with the stage. 

3815. The method ofcIiMn 3787, wherein the measurement device is further coupled to 
a stage disposed within a pijocess chamber of the deposition tool, and wherein processing 
the one or more outputsignals comprises determining the characteristic of the specimen 
during a deposition process. 


3816. The method of claim 3787, wherein the measurement device is further coupled to 
a stage disposed within a process chamber of the deposition tool, the method further 
comprising obtaining a signature characterizing the formation of the layer, wherein the 
signature comprises at least one singularity representative of an end of the formation of 
the layer. 
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3817. The method of claim 3787 
a stage disposed within a process 
comprising altering a parameter 


wherein the measurement device is further coupled to 
;hamber of the deposition tool, the method further 
one or more instruments coupled to the deposition tool 


5 in response to the determined characteristic using an in situ control technique. 

3818. The method of claim 378f7, wherein the deposition tool comprises a first process 
chamber and a second process chamber, the method further comprising moving the 

specimen from the first process piamber to the second process chamber using a stage 

j 

1 0 coupled to the measurement deyice. 


^ 3819. The method of claim 3787, wherein the deposition tool comprises a first process 

yy- J 

U\ chamber and a second processjchamber, the method further comprising moving the 

J* specimen from the first process chamber to the second process chamber using a stage 


^ 15 coupled to the measurement device, directing light during said moving, and detecting 
s light during said moving 

3820. The method of claim 3^§7, further comprising comparing the determined 
characteristic and determined characteristics of a plurality of specimens. 

^ 3821 . The method of claim 3787, further comprising comparing the determined 
characteristic to a predetermined range for the characteristic. 

3822. The method of claim 3787, further comprising comparing the determined 
25 characteristic to a predetermined range for the characteristic and generating an output 
signal if the determined characteristic is outside of the predetermined range. 
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3823. The method of claim 378y, further comprising altering a sampling frequency of 
the measurement device in respcmse to the determined characteristic of the layer. 


3824. The method of claim 3 187, further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to the determined 


characteristic using a feedback control technique. 


3825. The method of claim 3787, further comprising altering a parameter of one or more 


instruments coupled to the measurement device in response to the determined 
10 characteristic using a feedforward control technique. 


3826. The method of claim 3787, further comprising generating a database, wherein the 
database comprises the determined characteristic of the layer. 


1 5 3827. The method of claim 3787, further comprising generating a database comprising 
the determined characteristic of the layer and calibrating the measurement device using 
the database. 



3828. The methoid oOblaim 3787, further comprising generating a database comprising 
20 the determined characteristic of the layer and monitoring output signals of the 
measurement device using the database. 


3829. The method of claim 3787, further comprising generating a database comprising 
the determined characteristic of the layer and determined characteristics of a plurality of 
25 layers. 


3830. The method of claim 3787, further comprising generating a database comprising 
the determined characteristic of the layer and determined characteristics of a plurality of 
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layers, wherein the determined characteristics of the plurality of layers are generated 
using a plurality of measurement devices, the method further comprising calibrating the 
plurality of measurement devices using the database. 

5 383 1 . The method of claim 3787/, further comprising generating a database comprising 

the determined characteristic of the layer and determined characteristics of a plurality of 

I 

layers, wherein the determined characteristics of the plurality of layers are generated 
using a plurality of measuremerit devices, the method further comprising monitoring 
output signals of the plurality of measurement devices using the database. 

I 

3832. The method of claim 3/787, wherein a stand alone system is coupled to the 

O ■ / 

*f) measurement device, the method further comprising calibrating the stand alone system 

ft: with a calibration standard and calibrating the measurement device with the stand alone 


k 15 

m 

3 


2 system. 


3833. The method of claim 3787, wherein a stand alone system is coupled to the 
measurement device and at least one additional measurement device, the method further 



i U' comprising calibrating /the/si^nd alone system with a calibration standard and calibrating 

g the measurement devic^an #t least the one additional measurement device with the stand 

^ 20 alone system. 


3834, The method of claim 3787, further comprising determining at least the two 
properties of the specimen at more than one position on the specimen, wherein the 
specimen comprises aivafer, the method further comprising altering at least one 
25 parameter of one or more instruments .coupled to a process tool in response to at least one 
of the determined properties of the specimen at the more than one position on the 
specimen to reduceXvithin wafer variation of at least one of the determined properties. 
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3835. The method of claim 3787, further comprising altering a parameter of one or more 
instruments coupled to the deposition tool in response to the determined characteristic 
using a feedback control technique. 

5 3836. The method of claim 378j7, further comprising altering a parameter of one or more 
instruments coupled to the deposition tool in response to the determined characteristic 
using a feedforward control tecljinique. 

3837. The method of claim 3 187, further comprising monitoring a parameter of one or 
10 more instruments coupled to the deposition tool. 


3838. The method of claim |787 5 further comprising monitoring a parameter of one or 
more instruments coupled to the deposition tool and determining a relationship between 


O 

P' 

H 20 


Nl the determined characteristic/ and at least one of the monitored parameters. 

I 15 / 

^ 3839. The method of claim 3787, further comprising monitoring a parameter of one or 

0 more instruments coiroled the deposition tool, determining a relationship between the 

ry determined charactem^cind at least one of the monitored parameters, and altering a 

parameter of at least one 'of the instruments in response to the relationship. 


3840. The method of claim 3787, further comprising altering a parameter of one or more 

instruments coupled til at least one semiconductor fabrication process tool in response to 

/ 

the determined characteristic of the layer. 


25 3841 . The methojd^of claim 3787, wherein processing the one or more output signals 
comprises: 
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at least partially processing thtfpne or more output signals using a local processor, 
wherein the local processor is/coupled to the measurement device; 

sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 

further processing the partially processed one or more output signals using the 
remote controller computer* 

3 842. The method of claim 3 84 1 1 wherein at least partially processing the one or more 
output signals comprises determining the characteristic of the layer. 


3843. The method of claim 38^ , wherein further processing the partially processed one 
or more output signals comprises determining the characteristic of the layer. 


3844. A computer-implemented method for controlling a system configured to 
determine at least one characteristic of a layer on a specimen during use, wherein the 
system comprises a measurement^ievice coupled to a deposition tool, and wherein the 
deposition tool is configure/fto form the layer of material on the specimen during use, the 
method comprising: 

controlling the measurement device, wherein the measurement device comprises 
an illumination system and a detection system, and wherein the illumination 
system and the detection system are configured such that the measurement device 
comprises a spectroscopic reflectometer and a spectroscopic ellipsorneter, 
comprising: / 
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controlling the illumination system to direct light toward a surface of the 
specimen; 

controlling the detection system to detect light propagating from the 
5 surface of the specimen; and 

generating one orpiore output signals responsive to the detected light; and 

processing the one or mpre output signals to determine a characteristic of the 
10 layer. 

3845. The method of claim 3«44, wherein the system further comprises a stage coupled 
to the measurement device, the method further comprising supporting the specimen with 
the stage and controlling the stage to move laterally during said controlling the 
1 5 illumination system and said controlling the detection system. 


3846. The method of claim 3844, wherein the system further comprises a stage coupled 
to the measiiremeixj^device, the method further comprising supporting the specimen with 
the stage and contp ollinathe siage to move rotatably during said controlling the 

20 illumination system and/JsaM controlling the detection system. 

3847. The method of, claim 3844, wherein the system further comprises a stage coupled 
to the measurement device, the method further comprising supporting the specimen with 
the stage and controlling the stage to move laterally and rotatably during said controlling 

25 the illumination system and said controlling the detection system. 


3848. The method of claim 3844, wherein the illumination system comprises a single 
light source. j 
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3849. The method of claim 3844 
one light sources. 


herein the illumination system comprises more than 


3850. The method of claim 3844, yherein the detection system comprises a single light 
sensitive device. 


385 1 . The method of claim 3 844 J wherein the detection system comprises more than one 
light sensitive devices. 

3852. The method of claim 3844, wherein optical elements of the spectroscopic 
reflectometer comprise optical elements of the spectroscopic ellipsometer. 


3853. The method of claim 3844, wherein the characteristic is selected from the group 
consisting of a thickness, an index of refraction, an extinction coefficient, a critical 
dimension, and a presence of defects. 


3854. The method of c 
signals to determine one 



further comprising processing the one or more output 
aracteristics of the layers, and wherein the one or 


more characteristics of the layer are selected from the group consisting of a thickness, an 
index of refraction, an extinction coefficient, a critical dimension, and a presence of 
defects. 


3855. The method of claim 3844, further comprising processing the one or more output 
signals to determine an additional characteristic of the specimen, wherein the additional 
characteristic is selected from the group consisting of a roughness of the specimen, a 
roughness of the layer jon the specimen, and a roughness of a feature of the specimen. 


Page 9 10 


Conley, Rose & Tayon 


Ur 
SI 


10 


3856. The method of claim 3855, v^erein the deposition tool comprises an atomic layer 
deposition tool. 

3857. The method of claim 3844, v^herein the measurement device further comprises an 
5 eddy current device. 

3858. The method of claim 3844, jlvherein the measurement device further comprises an 
eddy current device, and wherein tljie deposition tool comprises an atomic layer 
deposition tool. f 


3859. The method of claim 38441 wherein processing the one or more output signals to 
determine the characteristic of the layer comprises substantially simultaneously 
determining at least two characteristics of the layer. 


m 

Q 


1 5 3860. The method of claim 3844, further comprising controlling the illumination system 

to direct light toward multiple locations on the surface of the specimen substantially 

simultaneously and controlling the detection system to detect light propagating from the 

1 7 / 

multiple locations substantially sipiultaneously such that the at least one characteristic of 
the layer on the specimen caqfbe determined at the multiple locations substantially 
20 simultaneously. 


3861 . The method of claim 3844, wherein the measurement device is further coupled to 
a process chamber of the deposition tool. 


25 3862. The method of claim 3844, wherein the measurement device is arranged laterally 
proximate to a process chamber of the deposition tool. 
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3863. The method of claim 3844, wherein the measurement device is arranged laterally 
proximate to a process chamber jof the deposition tool, the method further comprising 
controlling a wafer handler coupled to the deposition tool to move the specimen to a stage 
coupled to the measurement device. 

f . I 

3864. The method of claim 3844, wherein the measurement device is arranged laterally 
proximate to a process chamber of the deposition tool, the method farther comprising 
controlling a stage coupled tojthe measurement device to move the specimen from the 
measurement device to the deposition tool 


3865. The method of claim 3844, wherein the measurement device is arranged laterally 
proximate to a process chamber of the deposition tool, the method further comprising 
controlling a stage coupled^to the measurement device to move the specimen to a process 
chamber of the deposition/tool. 


3866. The method of claim 3844, the method further comprising controlling a wafer 
handler to move thyspecimen to a stage coupled to the measurement device such that at 
least the one characteristic of the layer of the specimen can be determined while the 
specimen is waitin^e(^ep^process steps. 


3867. The method of claim 3844, further comprising supporting the specimen during a 
deposition process step with a support device of the deposition tool, wherein an upper 
surface of the support device is substantially parallel to an upper surface of a stage 
coupled to the measurement device. 


3868. The methoA of claim 3844, further comprising supporting the specimen during a 
deposition process step with a support device of the deposition tool, wherein an upper 
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surface of the support device is substantially perpendicular to an upper surface of a stage 
coupled to the measurement devic^ 

3869. The method of claim 3844, herein the measurement device is disposed within a 
measurement chamber, and wherein/the measurement chamber is arranged laterally 
proximate to a process chamber of fflie deposition tool. 


3870. The method of claim 3844iwherein the measurement device is disposed within a 
measurement chamber, and wherein the measurement chamber is arranged vertically 
proximate to a process chamber ojf the deposition tool. 


3871. The method of claim 3*y4, wherein the measurement device is further coupled to 
- a stage disposed within a process chamber of the deposition tool, the method further 
comprising controlling the stage to support the specimen during a deposition process step. 


3872. The method of claim 3844, wherein the measurement device is further coupled to 
a stage disposed withiiy^pri^ess pamber of the deposition tool, the method further 
comprising processing \he one o/more output signals to determine the characteristic of 
the specimen during a deposition process step. 


3873. The method of claim 3844, wherein the measurement device is further coupled to 
a stage disposed within i process chamber of the deposition tool, the method further 
comprising controlling ithe measurement device to obtain a signature characterizing the 
formation of the layer/wherein the signature comprises at least one singularity 
representative of an end of the formation of the layer. 


l end c 
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3874. The method of claim 3844/ further comprising altering a parameter of one or more 
instruments coupled to the deposition tool in response to the determined characteristic 
using an in situ control technique 

3875. The method of claim 38#4, wherein the deposition tool comprises a first process 
chamber and a second process chamber, the method further comprising controlling a 
stage coupled to the measurement device to move the specimen from the first process 
chamber to the second process chamber. 


3 876. The method of claim 3p44, wherein the deposition tool comprises a first process 
chamber and a second process chamber, the method further comprising controlling a 
stage coupled to the measurement device to move the specimen from the first process 
chamber to the second process chamber, controlling the illumination system during said 
moving, and controlling the detection system during said moving. 


3877. The method of claim 


3844, further comprising comparing the determined 


characteristic of the layer and determined characteristics of a plurality of layers. 

Q 

3878. The method o^claini 3|844^ further comprising comparing the determined 
characteristic of the layeMov^prcdetermined range for the characteristic. 


3879. The method of claim 3844, further comprising comparing the determined 
characteristic of the layer to a predetermined range for the characteristic and generating 
an output signal if the determined characteristic is outside of the predetermined range for 
the characteristic. 


3880. The method of dairn 3844, further comprising altering a sampling frequency of 
the measurement device in response to the determined characteristic of the layer. 
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3881 . The method of claim 3844, further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to the determined 
characteristic using a feedback control technique. 


further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to the determined 


3 882. The method of claim 3 844, 
instruments coupled to the measur* 
characteristic using a feedforward Lontrol technique. 


3883. The method of claim 3844, further comprising generating a database, wherein the 
database comprises the determined characteristic of the layer. 


3884. The method of claim 3844, further comprising generating a database comprising 
the determined characteristic of the layer and calibrating the measurement device using 
the database. 


3885. The method of claim 3844, further comprising generating a database comprising 


the determined characteristic drthe layer and monitoring output signals generated by the 
measurement device usilg the^dakbase. 

3886. The method of claim 3 844, further comprising generating a database comprising 
the determined characteristic of the layer and determined characteristics of a plurality of 
layers. 


3887. The method of claim 3844, further comprising generating a database comprising 
the determined characteristic of the layer and determined characteristics of a plurality of 
layers, wherein the determined characteristics of the plurality of layers are generated 
using a plurality of measurement devices. 
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3888. The method of claim 3844, further comprising generating a database comprising 
the determined characteristic of the layer and determined characteristics of a plurality of 
layers, wherein the determined characteristics of the plurality of layers are generated 
using a plurality of measurement devices, the method further comprising calibrating the 
plurality of measurement devices using the database. 


Q 


5*5 i' 

o 


3889. The method of claim 3844, further comprising generating a database comprising 
the determined characteristic of the! layer and determined characteristics of a plurality of 

10 layers, wherein the determined characteristics of the plurality of layers are generated 
using a plurality of measurement devices, the method further comprising monitoring 
output signals generating by the plurality of measurement devices using the database. 

3890. The method of claim 3844, wherein a stand alone system is coupled to the system, 
15 the method further comprising controlling the stand alone system to calibrate the stand 

alone system with a calibration standard and further controlling the stand alone system to 
calibrate the system. 

/ /' \ 

3891 . The method of cl&im 3^4,1 wherein a stand alone system is coupled to the system 
20 and at least one additional sysfen^jKe method further comprising controlling the stand 

alone system to calibrate the stand alone system with a calibration standard and further 
controlling the stand alone system to calibrate the system and at least the one additional 
system. I 


25 3892. The method of clai|n 3844, wherein the system is further configured to determine 
at least the two propertiesCof the specimen at more than one position on the specimen, and 
wherein the specimen comprises a wafer, the method further comprising altering at least 
one parameter of one oy more instruments coupled to a process tool in response to at least 


Page 916 


Conley, Rose & Tayon 


• 


one of the determined properties of the specimen at the more than one position on the 
specimen to reduce within wafer variktion of at least one of the determined properties. 

3893. The method of claim 3844, anther comprising altering a parameter of one or more 
5 instruments coupled to the deposition tool in response to the determined characteristic of 
the layer using a feedback control technique. 

3 894. The method of claim 3 844 J further comprising altering a parameter of one or more 
instruments coupled to the deposition tool in response to the determined characteristic of 
10 the layer using a feedforward conirol technique. 


^ 3895. The method of claim 3844, further comprising monitoring a parameter of one or 

more instruments coupled to the deposition tool. 

15 3 896. The method of clais^. 3844, further comprising monitoring a parameter of one or 
more instruments coupled to me deposition tool and determining a relationship between 
the determined characteristic and at least one of the monitored parameters. 


3897. The method of claim 3844, further comprising monitoring a parameter of one or 
20 more instruments coupled/ to the deposition tool, determining a relationship between the 

determined characteristicfand at least one of the monitored parameters, and altering a 
parameter of at least one of the instruments in response to the relationship. 

3898. The method ojr claim 3844, further comprising altering a parameter of one or more 
25 instruments coupled/o a plurality of semiconductor fabrication process tools in response 

to the determined characteristic of the layer. 
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3899. The method of claim 3844, wherejn processing the one or more output signals 
comprises: 

at least partially processing the pne or more output signals using a local processor, 
wherein the local processor is coupled to the measurement device; 


sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 


further processing the partially processed one or more output signals using the 
remote controller computer. 


3900. The method of claim 3899, wherein at least partially processing the one or more 
output signals comprises determining the characteristic of the layer. 

3901 . The method of craim 3^8 9 J ^herein further processing the partially processed one 
or more output signals conjgriseVoetermining the characteristic of the layer. 

3902. A semiconductor device fabricated by a method, the method comprising: 


disposing the specimen in a deposition tool configured to form a layer of material 
on a specimen, w/erein the deposition tool is coupled to a measurement device, 
and wherein the /measurement device comprises an illumination system and a 


detection system; 


forming a la^er of material upon a specimen, wherein the formed layer comprises 
a portion o^the semiconductor device: 
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directing light toward a surface fcf the specimen using the illumination system; 

detecting light propagating from the surface of the specimen using the detection 
system, wherein the illumination system and the detection system comprise at 
least a spectroscopic reflectometer and a spectroscopic ellipsometer; 

generating one or more output signals responsive to the detected light; and 


m 


processing the one or more/output signals to determine a characteristic of the 
10 layer. 

3903. The device of claim 3902, wherein optical elements of the spectroscopic 
reflectometer comprise optical elements of the spectroscopic ellipsometer. 

15 3904. The device of claim 3902, wherein the characteristic is selected from the group 
comprising a thicknes^an injaex of refraction, an extinction coefficient, a critical 
dimension, and a presence ofvdefects. 


3905. The device of clairri 55J02^wherein the processor is further configured to 
20 determine one or more characteristics of the layer, and wherein the one or more 

characteristics are selected from the group comprising a thickness, an index of refraction, 
an extinction coefficient! a critical dimension, and a presence of defects. 


3906. The device of claim 3902, further comprising processing the one or more output 
25 signals to determine an additional characteristic of the specimen, wherein the additional 
characteristic is selected from the group consisting of a roughness of the specimen, a 
roughness of the la^er on the specimen, and a roughness of a feature of the specimen. 
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3907. The device of claim 390£, wherein the deposition tool comprises an atomic layer 
deposition tool. 


3908. The device of claim 3^02, wherein the illumination system and the detection 
system further comprise an eddy current device. 


3909. The device of claim 3902, wherein the illumination system and the detection 
system further comprise an eddy current device, and wherein the deposition tool 
comprises an atomic layer deposition tool 


3910. The device of claim 3902, wherein processing the one or more output signals 
comprises processing the/ one or more output signals to determine at least two 


characteristics of the layer 


substantially simultaneously. 


3911. The device ofcuum 3902, further comprising directing light toward multiple 
locations on the surcace of the specimen substantially simultaneously and detecting light 
propagating from] the multiple locations substantially simultaneously such that the at least 
one characteristic^^liie^law on the specimen can be determined at the multiple locations 
substantially simultaneously. / 



3912. The device of claim 3902, wherein the measurement device is further coupled to a 

/ / 

process chamber of the deposition tool. 

/ .■■ 

3913. The devic'e of claim 3902, wherein the measurement device is arranged laterally 
proximate to a process chamber of the deposition tool 


3914. The device of claim 3902, wherein the measurement device is further coupled to a 
stage disposed y j)vithin a process chamber of the deposition tool, and wherein processing 
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the one or more output signals comprises determining the characteristic of the specimen 
during a deposition process. 


3915. The device of claim 3902, wherein the measurement device is further coupled to a 
stage disposed within a process chamber of the deposition tool, the method further 
comprising obtaining a signature characterizing the formation of the layer, wherein the 
signature comprises at least one singularity representative of an end of the formation of 
the layer. 


in- 


10 3916. The device of claim 3902, wherein the measurement device is further coupled to a 
stage disposed within a process chamber of the deposition tool, the method further 
comprising altering a parameter oi one or more instruments coupled to the deposition tool 
in response to the determined characteristic using an in situ control technique. 


m 


15 


20 


3917. The device of claim 3902, wherein the deposition tool comprises a first process 
chamber and a second Meee^chamber, the method further comprising moving the 
specimen from the firsf proces&chamber to the second process chamber using a stage 
coupled to the measur^er^dey^^e, directing light during said moving, and detecting 
light during said moving. 

3918. A method for fabricating a semiconductor device, comprising: 


25 


disposing the specimen in a deposition tool configured to form a layer of material 
on a specimen, wherein the deposition tool is coupled to a measurement device, 
and wherein the measurement device comprises an illumination system and a 
detection system; 
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forming a layer of material uponfa specimen, wherein the formed layer comprises 
a portion of the semiconducto^levice; 

directing light toward a surface of the specimen using the illumination system; 

detecting light propagating^om the surface of the specimen using the detection 
system, wherein the illumination system and the detection system comprise at 
least a spectroscopic refleltometer and a spectroscopic ellipsometer; 

generating one or more output signals responsive to the detected light; and 

processing the one or more output signals to determine a characteristic of the 
layer. 

3919. The method of claim 3918, wherein optical elements of the spectroscopic 
reflectometer comprise optical elements of the spectroscopic ellipsometer. 

3920. The method of clain/3918, wherein the characteristic is selected from the group 
comprising a thickrfess, ahtindex of refraction, an extinction coefficient, a critical 
dimension, and a presence ofvdefects. 



392 1. The method of cl'aim 39 1 8, wherein the processor is further configured to 
determine one or more characteristics of the layer, and wherein the one or more 
characteristics are selected from the group comprising a thickness, an index of refraction, 
an extinction coefficient, a critical dimension, and a presence of defects. 

3922. The method of claim 3918, further comprising processing the one or more output 
signals to determinepn additional characteristic of the specimen, wherein the additional 
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characteristic is selected from the group consisting of a roughness of the specimen, a 
roughness of the layer on the specimen, and a roughness of a feature of the specimen. 


3923. The method of claim 3922,|wherein the deposition tool comprises an atomic layer 
deposition tool. 


3924. The method of claim 3918, wherein the illumination system and the detection 
system further comprise an eddy current device. 


3925. The method of claim 3918, wherein the illumination system and the detection 
system further comprise an eddy current device, and wherein the deposition tool 
comprises an atomic layer deposition tool. 

/ 

3926. The method of claim 3918, wherein processing the one or more output signals 
comprises processing the one or more output signals to determine at least two 
characteristics of the layer substantially simultaneously. 


3927. The methop of claim 3918, further comprising directing light toward multiple 
locations on the surface of the specimen substantially simultaneously and detecting light 
propagating from thesqjultfpte locations substantially simultaneously such that the at least 
one characteristic of th^a^er on the specimen can be determined at the multiple locations 
substantially simultaneously. 


3928. The method djE claim 3918, wherein the measurement device is further coupled to 
a process chamber of tne deposition tool. 


3929. The method/of claim 3918, wherein the measurement device is arranged laterally 
proximate to a process chamber of the deposition tool. 
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3930. The method of claim 39 1# wherein the measurement device is further coupled to 
a stage disposed within a process cmamber of the deposition tool, and wherein processing 
the one or more output signals comprises determining the characteristic of the specimen 
during a deposition process. 


393 1 . The method of claim 391|8, wherein the measurement device is further coupled to 
a stage disposed within a process chamber of the deposition tool, the method further 
comprising obtaining a signaftirp characterizing the formation of the layer, wherein the 

10 signature comprises at least on^ singularity representative of an end of the formation of 
the layer. 

3932. The method of claim 39 1 8, wherein the measurement device is further coupled to 
a stage disposed within a process chamber of the deposition tool, the method further 

15 comprising altering a parameter of one or more instruments coupled to the deposition tool 
in response to the determinejd characteristic using an in situ control technique. 

3933. The method of cl4i/n 39fl 8, wherein the deposition tool comprises a first process 
chamber and a secom--pkfcess/chamber, the method further comprising moving the 

20 specimen from the first mocess chamber to the second process chamber using a stage 
coupled to the measurement device, directing light during said moving, and detecting 
light during said movt 


3934. A system configured to determine at least one characteristic of a layer on a 
25 specimen during use, comprising: 

a depositicni tool configured to form the layer of material on the specimen during 


use; 


Page 924 


Conley, Rose & Tayon 


a measurement device coupled to the deposition tool, comprising: 

an illumination system ponfigured to direct light toward a surface of the 
specimen during use; 

a detection system coupled to the illumination system and configured to 
detect light propagatimg from the surface of the specimen during use, 
wherein the measurement device is configured to generate one or more 
output signals in response to the detected energy; and 

wherein the illumination system and the detection system are further 
configured such that the measurement device comprises at least a 
spectroscopic reflectometer and a spectroscopic ellipsometer; 


a local processor coupled to the measurement device and configured to at least 
partially process the one or more output signals during use; and 



a remote controliej^mjxjtpr coupled to the local processor, wherein the remote 
controller computer is configured to receive the at least partially processed one or 
more output signal j and to determine a characteristic of the layer from the one or 
more output signals during use. 


3935. A method for determining at least one characteristic of a layer on a specimen, 
comprising: 


forming the layer of material upon the specimen; 
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directing light toward a surfafce of the specimen using the illumination system; 

detecting light propagating from the surface of the specimen using the detection 
system, wherein the illumination system and the detection system comprise at 
least a spectroscopic reflecrtometer and a spectroscopic ellipsometer; 

generating one or more output signals responsive to the detected light; and 

processing the one or mqre output signals to determine a characteristic of the 
layer, comprising: 

at least partially] processing the one or more output signals using a local 
processor, wherein the local processor is coupled to the measurement 
device; 

sending the partially processed one or more output signals from the local 
processoi^toa^emote controller computer; and 

further processing the partially processed one or more output signals using 
the remote/controller computer. 

/ 

3936. A system configured to determine at least one property of a specimen during use, 
comprising: 


an etch tool configured to etch the specimen during use; 

a beam profile ellipsometer coupled to the etch tool, comprising: 
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an illumination systeimconfigured to direct an incident beam of light 
having a known polarization state to the specimen during use; and 

a detection system coupled to the illumination system and configured to 
detect light returned from the specimen during use, wherein the beam 
profile ellipsometer is configured to generate one or more output signals 
responsive to the detected light during use; and 

a processor coupled to the/beam profile ellipsometer and configured to determine 
a property of the specimen from the one or more output signals during use. 

3937. The system of claim 3936, further comprising a stage coupled to the beam profile 
ellipsometer, and wherein the stage is configured to move laterally during use. 

3938. The system of claim 39B6, further comprising a stage coupled to the beam profile 
ellipsometer, and whereijme $tage\is configured' to move rotatably during use. 

3939. The system of cl&im 3636 J\irther comprising a stage coupled to the beam profile 



ellipsometer, and wherein tfofStage is^nfjgured to move laterally and rotatably during 
use. 

3940. The system of claim 3936, further comprising an additional measurement device 
coupled to the etch tool, wnerein the processor is further coupled to the additional 
measurement device, and wherein the processor is further configured to determine an 
additional property of the specimen from one or more output signals generated by the 
additional measurement tie vice. 
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3941 . The system of claim 3936, wherein the processor is further configured to 
determine an additional property of the specimen from the one or more output signals 
during use, and wherein the additional property is selected from the group consisting of a 
roughness of the specimen, a roughness of a layer on the specimen, and a roughness of a 
feature of the specimen. 


a 


m 


3942. The system of claim 3936, further comprising an eddy current device coupled to 
the etch tool, wherein the processor is further coupled to the eddy current device, and 
wherein the processor is further configured to determine a thickness of the specimen from 
1 0 one or more output signals generated by the eddy current device. 


3 943 . The system of claim 
consisting of a thickness, an 

15 3944. The system of clair 
determine at least two 


3 f 936, wherein the property is selected from the group 
ndex of refraction, and an extinction coefficient. 


(3936, therein the processor is further configured to 
les otjthe specimen substantially simultaneously during use. 


3945. The system of claim/39S# wherein the illumination system is further configured 
to direct the incident ofeap of light to multiple locations on the surface of the specimen 
20 substantially simultaneously, and wherein the detection system is further configured to 
detect light returned from the multiple locations on the surface of the specimen 
substantially simultaneously such that at least the one property of the specimen can be 
determined at the multiple locations substantially simultaneously. 


25 3946. The system of claim 3936, wherein the beam profile ellipsometer is further 
coupled to a process chamber of the etch tool. 
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3947. The system of claim 3936, wherein the beam profile ellipsometer is arranged 
laterally proximate to a process chamber of the etch tool. 


3948. The system of claim i936, wherein the beam profile ellipsometer is arranged 
laterally proximate to a process chamber of the etch tool, and wherein the etch tool 
comprises a wafer handler configured to move the specimen to a stage coupled to the 
beam profile ellipsometer during use. 


3949. The system of claim 3936, wherein the beam profile ellipsometer is arranged 
laterally proximate to a process chamber of the etch tool, and wherein a stage coupled to 
the beam profile ellipsometer is configured to move the specimen from the beam profile 
ellipsometer to the etch topi during use. 

3950. The system of claim 3936, wherein the beam profile ellipsometer is arranged 
laterally proximate to a process chamber of the etch tool, and wherein a stage coupled to 
the beam profile ejiipsqm^r is configured to move the specimen to the process chamber 
of the etch tool UUnng ji 

395 1 . The system of claim 3936, wherein the system is further configured to determine 
at least the one property of the specimen while the specimen is waiting between process 
steps. 


3952. The system of claim 3936, wherein the etch tool comprises a support device 
configured to support the specimen during an etch process step, and wherein an upper 
surface of the support device is substantially parallel to an upper surface of a stage 
coupled to the beam profile ellipsometer. 
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3953. The system of claim 6936, wherein the etch tool comprises a support device 
configured to support the specimen during an etch process step, and wherein an upper 
surface of the support device is substantially perpendicular to an upper surface of a stage 
coupled to the beam profile ellipsometer. 

3954. The system of claim 3936, wherein the beam profile ellipsometer is disposed 
within a measurement chamber, and wherein the measurement chamber is arranged 
laterally proximate to a process chamber of the etch tool. 

3955. The system of claim 3936, wherein the measurement device is disposed within a 


measurement chamber, 
proximate to a process 


ind wherein the measurement chamber is arranged vertically 
hamber of the etch tool. 


3956. The syste: 
coupled to a sta; 
stage is configur! 


laim 3936, wherein the beam profile ellipsometer is further 
witjhin a process chamber of the etch tool, and wherein the 
Le specimen during an etch process step. 



3957. The system's? claiml 3936, wherein the beam profile ellipsometer is further 
coupled to a stage disposed within a process chamber of the etch tool, and wherein the 
processor is further ^configured to determine the characteristic of the specimen during an 
etch process step. 


3958. The system of claim 3936, wherein the beam profile ellipsometer is further 
coupled to a stage disposed within a process chamber of the etch tool, wherein the 
processor is further comigured to obtain a signature characterizing etching of the 
specimen during us^and wherein the signature comprises at least one singularity 
representative^ofan end of the etching of the specimen. 
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3959. The system of claim 3936, wherein the beam profile ellipsometer is further 
coupled to a stage disposed within a process chamber of the etch tool, wherein the 
processor is coupled to the etchjtool, and wherein the processor is further configured to 
alter a parameter of one or more instruments coupled to the etch tool in response to the 

5 determined property using an in situ control technique during use. 

3960. The system of claim 3936, wherein the etch tool comprises a first process 
chamber and a second process chamber, wherein a stage coupled to the beam profile 
ellipsometer is configured to move the specimen from the first process chamber to the 

1 0 second process chamber dumng use, and wherein the processor is, further configured to 
_ determine the property of ttte specimen as the stage is moving the specimen from the first 

C? process chamber to the secpnd process chamber. 

■vsxs 

m 


01. 

5 


3961. The systepa^^laim 3936, wherein the processor is further configured to compare 
1 5 the determined property gf\the specimen and properties of a plurality of specimens during 

use. 

3962. The system of ciaim 3936, wherein the processor is further configured to compare 
the determined property of the specimen to a predetermined range for the property during 

20 use. 

3963. The system of claim 3936, wherein the processor is further configured to compare 
the determined property of the specimen to a predetermined range for the property during 
use, and wherein me- processor is further configured to generate an output signal if the 

25 determined property is outside of the predetermined range for the property during use. 
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3964. The system of claim 3936, wherein the processor is further configured to alter a 
sampling frequency of the be^m profile ellipsometer in response to the determined 
property during use. 


3965. The system of claim! 3 93 6, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the beam profile ellipsometer in 
response to the determined property using a feedback control technique during use. 


Q 

m 

v! 


m 


o 

y3; 
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15 


3966. The system of claim 3936, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the beam profile ellipsometer in 
response to the determined property using a feedforward control technique during use. 

3967. The system of ciaim 3936, wherein the processor is further configured to generate 
a database during use, and wherein the database comprises the determined property. 

3968. The system of claim 3936, wherein the processor is further configured to generate 
a database during use/ and wherein the processor is further configured to calibrate the 
beam profile ejlipgpn^eter using the database during use. 


20 3969. The &st§rfi <^laiii^3936, wherein the processor is further configured to generate 
a database during uie, and wherein the processor is further configured to monitor output 
signals generated ay beam profile ellipsometer using the database during use. 


3970. The system of claim 3936, wherein the processor is further configured to generate 
25 a database during use, wherein the database comprises the determined property and 
properties of a p lurality of specimens, and wherein the properties of the plurality of 
specimens are^aetermined using the beam profile ellipsometer. 


Page 932 


Conley, Rose & Tayon 


3971. The system of claim 393|6, wherein the processor is further configured to generate 
a database during use, wherein Ahe database comprises the determined property and 
properties of a plurality of specimens, and wherein the properties of the plurality of 
specimens are determined using a plurality of beam profile ellipsometers. 

3972. The system of claim J971, wherein the processor is further coupled to the plurality 
of beam profile ellipsometers, and wherein the processor is further configured to calibrate 
the plurality of beam profile ellipsometers using the database during use. 

3973. The system of claimj3971, wherein the processor is further coupled to the plurality 
of beam profile ellipsometep, and wherein the processor is further configured to monitor 
output signals generated bjj the plurality of beam profile ellipsometers using the database 
during use. 

3974. The system of claim 3936, further comprising a stand alone system coupled to the 
system, wherein the stanp alone system is configured to be calibrated with a calibration 
standard during use, ana wherein the stand alone system is further configured to calibrate 
the system during/ 


3975. The system ot claim 3936, further comprising a stand alone system coupled the 
system and at least qne additional system, wherein the stand alone system is configured to 
be calibrated with d calibration standard during use, and wherein the stand alone system is 
further configured/to calibrate the system and at least the one additional system during 
use. 


3976. The system of claim 3936, wherein the system is further configured to determine 
at least the two&properties of the specimen at more than one position on the specimen, 
wherein the specimen comprises a wafer, and wherein the processor is configured to alter 
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at least one parameter of one or 
at least one of the determined 
the specimen to reduce within 


kore instruments coupled to a process tool in response to 
pre perties of the specimen at the more than one position on 
wafer variation of at least one of the determined properties. 


5 3977. The system of claim 39^6, wherein the processor is further coupled to the etch 
tool. 


Q 

is 
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3978. The system of claim $936, wherein the processor is further coupled to the etch 
tool, and wherein the proce^or is further configured to alter a parameter of one or more 
10 instruments coupled to the etch tool in response to the determined property using a 
feedback control technique during use. 


3979. The system of claim 3936, wherein the processor is further coupled to the etch 

// 

tool, and wherein the processor is further configured to alter a parameter of one or more 
1 5 instruments coupled to tti'e etch tool in response to the determined property using a 
feedforward c/$ntr<^ during use. 



3980. The sykem otfclafcm 3936, wherein the processor is further coupled to the etch 
tool, and whereitfth^processor is further configured to monitor a parameter of one or 
20 more instruments coupled to the etch tool during use. 


398 1 . The system/of claim 3936, wherein the processor is further coupled to the etch 
tool, wherein the/processor is further configured to monitor a parameter of one or more 
instruments coupled to the etch tool during use, and wherein the processor is further 
25 configured to determine a relationship between the determined property and at least one 
of the monito/ed/parameters during use. 
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3982. The system of claim 393d wherein the processor is further coupled to the etch 
tool, wherein the processor is fumher configured to monitor a parameter of one or more 
instruments coupled to the etch tool during use, wherein the processor is further 
configured to determine a relationship between the determined property and at least one 

5 of the monitored parameters during use, and wherein the processor is further configured 
to alter a parameter of at leas/ one of the instruments in response to the relationship 
during use. 

3983. The system of claimf 3936, wherein the processor is further coupled to a plurality 
1 0 of beam profile ellipsometers, and wherein at least one of the plurality of beam profile 

Q ellipsometers is coupled toj an etch tool. 

-J3 

W 3984. The system of claifn 3936, wherein the processor is further coupled to a plurality 

SI f ' 

P of etch tools, and wherein the processor is further configured to alter a parameter of one 

1 5 or more instruments coupled to the plurality of etch tools during use. 


s a 


yg 3985. The system of claim 3936, wherein the processor comprises a local processor 

coupled to the beam p/ofile ellipsometer and a remote controller computer coupled to the 
local processor, v^ierain the'local processor is configured to at least partially process the 
20 one or more outpWsign^ during use, and wherein the remote controller computer is 
configured to further process the at least partially processed one or more output signals 
during use. 


3986. The system of claim 3985, wherein the local processor is further configured to 
25 determine the property during use. 


3987. The system of claim 3985, wherein the remote controller computer is further 
configured to ^etermine the property during use. 
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3988. A method for determining at least one property of a specimen, comprising: 


etching the specimenri 


4$ 

V? 

as 


5 


10 


15 


directing an incident 


an etch tool; 


©earn of light having a known polarization state to the 


specimen using an illumination system; 

// 

i 

/ / 

detecting light reftmied from the surface of the specimen using a detection system, 
wherein the illun^an^tion system and the detection system comprise a beam profile 
ellipsometer, an£ wherein the beam profile ellipsometer is coupled to the etch 
tool; 


generatinj 

processing 
specimen. 



more output signals representative of the detected light; and 


output signals to determine a property of the 


3989. The methodjof claim 3988, wherein a stage is coupled to the beam profile 
20 ellipsometer, the method further comprising laterally moving the stage during said 
directing light and laid detecting light. 


3990. The method of claim 3988, wherein a stage is coupled to the beam profile 
ellipsometer, the 'method further comprising rotatably moving the stage during said 
25 directing light ami said detecting light. 
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3991 . The method of claim 3938, wherein a stage is coupled to the beam profile 
ellipsometer, the method furthen comprising laterally and rotatably moving the stage 
during said directing light and aetecting light. 

3992. The method of claim 3B88, wherein an additional illumination system and an 
additional detection system comprise an additional measurement device coupled to the 
etch tool, the method further comprising processing one or more output signals generated 
by the additional measurement device to determine an additional property of the 
specimen. I 


3993. The method of claim 3988, further comprising processing the one or more output 

f 

signals to determine an additional property of the specimen, wherein the additional 
property is selected from the group consisting of a roughness of the specimen, a 
roughness of the layer onlhe specimen, and a roughness of a feature of the specimen. 

3994. The method of claim 3988, wherein an eddy current device is coupled to the etch 
tool, the method further/comprising processing one or more output signals generated by 
the eddy current devices tq determine a thickness of the specimen. 

J 

3995. The method^ claim 3988, wherein the property is selected from the group 
comprising a thickness, an index of refraction, and an extinction coefficient 


3996. The method of claim 3988, wherein processing the one or more output signals 
comprises processing the one or more output signals to determine at least two properties 
of the specimen substantially simultaneously. 


3997. The metnod of claim 3988, further comprising directing the incident beam of light 
toward multiple/locations on the surface of the specimen substantially simultaneously and 
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detecting light returned from the multipl 
the at least one property of the specime: 
substantially simultaneously. 


locations substantially simultaneously such that 
can be determined at the multiple locations 


3998. The method of claim 3988, wh« 


i4m the beam profile ellipsometer is further 

J 


coupled to a process chamber of the et< h tool. 

3999. The method of claim 3988, whprein the beam profile ellipsometer is arranged 
laterally proximate to a process chamber of the etch tool. 


4000. The method of claim 3988, Wherein the beam profile ellipsometer is arranged 
laterally proximate to a process chamber of the etch tool, the method further comprising 
moving the specimen to a stage coupled to the beam profile ellipsometer with a wafer 
handler of the etch tool. 

4001. The method of claim 3988 J wherein the beam profile ellipsometer is arranged 
laterally proximate to a process cHamber of the etch tool, the method further comprising 
moving the specimen from the bejim profile ellipsometer to the etch tool with a stage 
coupled to the beam profile el 

4002. The method of claim 3988, wherein the beam profile ellipsometer is arranged 
laterally proximate to a process chamber of the etch tool, the method further comprising 
moving the specimen to the profess chamber of the etch tool with a stage coupled to the 
beam profile ellipsometer. 


4003. The method of claim 3P88, further comprising determining at least the one 

/ f 

property of the specimen while .the specimen is waiting between process steps. 
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4004. The method of claim 3988, furthp comprising supporting the specimen during an 
etch process step with a support device r>f the etch tool, wherein an upper surface of the 
support device is substantially parallel Ao t an upper surface of a stage coupled to the beam 
profile ellipsometer. / / 

4005. The method of claim 3988, further comprising supporting the specimen during an 
etch process step with a support device of the etch tool, wherein an upper surface of the 
support device is substantially perpendicular to an upper surface of a stage coupled to the 
beam profile ellipsometer. / 

4006. The method of claim 3988J wherein the beam profile ellipsometer is disposed 
within a measurement chamber, and wherein the measurement chamber is arranged 
laterally proximate to a process cnamber of the etch tool. 

4007. The method of claim 398S, wherein the beam profile ellipsometer is disposed 
within a measurement chamberjand wherein the measurement chamber is arranged 
vertically proximate to a process chamber of the etch tool. 

4008. The method of clai^L^^ the beam profile ellipsometer is further 
coupled to a stage disposed within a process chamber of the etch tool, the method further 
comprising supporting the specimen during an etch process step with the stage. 

4009. The method of claim/3988, wherein the beam profile ellipsometer is further 
coupled to a stage disposed within a process chamber of the etch tool, and wherein 
processing the one or more/output signals comprises determining the property of the 
specimen during an etch process. 
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4010. The method of claim 3988, whetein the beam profile ellipsometer is further 
coupled to a stage disposed within a process chamber of the etch tool, the method further 
comprising obtaining a signature characterizing etching of the specimen, wherein the 
signature comprises at least one singularity representative of an end of the etching of the 
specimen. 


40 1 1 . The method of claim 3988, wherein the beam profile ellipsometer is further 


coupled to a stage disposed within a 


10 response to the determined property 


process chamber of the etch tool, the method further 


comprising altering a parameter of one or more instruments coupled to the etch tool in 


using an in situ control technique. 


O 


ni 
O 

■ri 


4012. The method of claim 3988 ,|wherein the etch tool comprises a first process 
chamber and a second process chamber, the method further comprising moving the 
specimen from the first process cl/amber to the second process chamber using a stage 
15 coupled to the beam profile ellipsometer. 


4013. The method of claim 3988, wherein the etch tool comprises a first process 
chamber and a second proc^ss^km^er, the method further comprising moving the 
specimen from the first procfesschamber to the second process chamber using a stage 
20 coupled to the beam profile ellipsometer, directing light during said moving, and 
detecting light during said moving. 


25 


4014. The method of claim/3988, further comprising comparing the determined property 
and properties of a plurality/of etched regions. 

4015. The method of claim 3988, further comprising comparing the determined property 
to a predetermined range for the property. 
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401 6. The method of claim 401 5/ further comprising generating an output signal if the 

4017. The method of claim 3988, further comprising altering a sampling frequency of 
5 the beam profile ellipsometer ill response to the determined property of the layer. 

401 8. The method of claim 6988, further comprising altering a parameter of one or more 
instruments coupled to the beaim profile ellipsometer in response to the determined 
property using a feedback control technique. 

10 J 

Q 4019. The method of claim ;3988, further comprising altering a parameter of one or more 

f% instruments coupled to the hpam profile ellipsometer in response to the determined 

l f\ property using a feedforwajja control technique. 


J3 

S 


1 5 4020. The method of claim 3988, further comprising generating a database, wherein the 
database comprises the ditermined property of the specimen. 


4021. The method of claim/3988, further comprising generating a database comprising 
the determined property q^xhe specimen and calibrating the beam profile ellipsometer 

20 using the database. 

4022. The method/of claim 3988, further comprising generating a database comprising 
the determined property of the specimen and monitoring output signals generated by the 
beam profile ellipsometer using the database. 


25 


4023. The method of claim 3988, further comprising generating a database comprising 
the determined/property of the specimen and properties of a plurality of specimen. 
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4024. The method of claim 3988, further comprising generating a database comprising 
the determined property of the snecimen and properties of a plurality of specimen, 
wherein the properties of the plurality of specimen are generated using a plurality of beam 
profile ellipsometers, the method further comprising calibrating the plurality of beam 
profile ellipsometers using the database. 


in" 


gi 
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4025. The method of claim 3B88, further comprising generating a database comprising 
the determined property of the specimen and properties of a plurality of specimen, 
wherein the properties of the plurality of specimen are generated using a plurality of beam 

10 profile ellipsometers, the metpod further comprising monitoring the plurality of beam 
profile ellipsometers using tie database. 

4026. The method of claim 3988, wherein a stanld alone system is coupled to the 
measurement device, the method further comprising calibrating the stand alone system 

1 5 with a calibration standard and calibrating the measurement device with the stand alone 
system. 

4027. The method of cfairfr 3^988, wherein a stand alone system is coupled to the 
measurement device ad^at least one additional measurement device, the method further 

20 comprising calibrating fhe stand alone system with a calibration standard and calibrating 
the measurement deviqe an at least the one additional measurement device with the stand 
alone system. 


4028. The method ©f claim 3988, further comprising determining at least the two 
25 properties of the specimen at more than one position on the specimen, wherein the 
specimen comprises a wafer, the method further comprising altering at least one 
parameter of oneior more instruments coupled to a process tool in response to at least one 
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of the determined properties of the Specimen at the more than one position on the 
specimen to reduce within wafer variation of at least one of the determined properties. 

4029. The method of claim 3988, further comprising altering a parameter of one or more 
instruments coupled to the etch tpol in response to the determined property using a 
feedback control technique. 


IP 


4030. The method of claim 3988, further comprising altering a parameter of one or more 
instruments coupled to the etchj tool in response to the determined property using a 

10 feedforward control technique. 

403 1 . The method of claim 31988, further comprising monitoring a parameter of one or 
more instruments coupled to me etch tool. 


ffi. 


ru 


1 5 4032. The method of claim/3988, further comprising monitoring a parameter of one or 
more instruments coupled to the etch tool and determining a relationship between the 
determined property and atjleast^ne of the monitored parameters. 

4033. The method otcis^m 3988, further comprising monitoring a parameter of one or 
20 more instruments coupled to the etch tool, determining a relationship between the 
determined property and/at least one of the monitored parameters, and altering a 
parameter of at least one of the instruments in response to the relationship. 


4034. The method oy claim 3988, further comprising altering a parameter of one or more 
25 instruments coupled jo at least one semiconductor fabrication process tool in response to 
the determined property of the layer. 
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4035. The method of claim 391 
comprises: J 


I, wherein processing the one or more output signals 


at least partially processing the one or more output signals using a local processor, 
wherein the local processor is coupled to the beam profile ellipsometer; 

sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 

further processing tAe partially processed one or more output signals using the 
remote controller computer. 

4036. The method of claim 4035, wherein at least partially processing the one or more 
output signals comprises determining the property. 

4037. The method of claim 4035, wherein further processing the partially processed one 
or more output signals /comprises determining the property. 


4038. A computer-implemented method for controlling a system configured to 
determine at least dme^ronerty of a specimen during use, wherein the system comprises a 


beam profile ellipsbda&p coupled to an etch tool, and wherein the etch tool is configured 
to etch the specimen during use, the method comprising: 


controllinglthe beam profile ellipsometer, wherein the beam profile ellipsometer 
comprises/an illumination system and a detection system, comprising: 


controlling the illumination system to direct light toward a surface of the 
Decimen; 
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controlling the 
surface of the spec 


/I 

detection system to detect light propagating from the 
men: and 


generating one or more output signals representative of detected light; and 


processing the one or mop output signals to determine a property of the 
specimen. 


Q 

3 
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1 0 4039. The method of claim 4u38, wherein the system further comprises a stage coupled 
to the beam profile ellipsometer, the method further comprising supporting the specimen 
with the stage and controlling the stage to move laterally during said controlling the 
illumination system and said/controlling the detection system. 

15 4040. The method of claim 4038, wherein the system further comprises a stage coupled 
to the beam profile ellipsometer, the method further comprising supporting the specimen 
with the stage and controlling the stage to move rotatably during said controlling the 
illumination system and said controlling the detection system. 

20 404 1 . The method of daim 4038, wherein the system further comprises a stage coupled 


to the beam profile-e^sorpeter, the method further comprising supporting the specimen 
with the stage anc^jpBfcplling the stage to move laterally and rotatably during said 
controlling the illumination system and said controlling the detection system. 


25 4042. The method/of claim 4038, wherein the system further comprises an additional 
measurement device coupled to the etch tool, the method further comprising processing 
one or more output signals generated by the additional measurement device to determine 
an additional property of the specimen. 
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4043. The method of claim 403 8, further comprising processing the one or more output 
signals to determine an additional property of the specimen, wherein the additional 
property is selected from the groutf consisting of a roughness of the specimen, a 
roughness of the layer on the specimen, and a roughness of a feature of the specimen. 

4044. The method of claim 4038, wherein the system further comprises an eddy current 
device coupled to the etch tool, tpe method further comprising processing one or more 
output signals generated by the feddy current device to determine a thickness of the 
specimen. / 

4045. The method of claim 4038, wherein the property is selected from the group 
consisting of a thickness, anAndex of refraction, and an extinction coefficient. 

4046. The method of claim 4038, wherein processing the one or more output signals to 
determine the property of the specimen comprises substantially simultaneously 
determining at least two properties of the specimen. 

4047. The method ofjclaim 4038, further comprising controlling the illumination system 
to direct light towarcLHmltijfle locations on the surface of the specimen substantially 
simultaneously and controlling the detection system to detect light propagating from the 
multiple locations substantially simultaneously such that the at least one property of the 
specimen can be determined at the multiple locations substantially simultaneously. 

4048. The methad of claim 4038, wherein the beam profile ellipsometer is further 
coupled to a pro/ess chamber of the etch tool. 
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4049. The method of claim 4038, fvherein the beam profile ellipsometer is arranged 
laterally proximate to a process chamber of the etch tool. 

4050. The method of claim 40381 wherein the beam profile ellipsometer is arranged 
laterally proximate to a process cliamber of the etch tool, the method further comprising 
controlling a wafer handler coupled to the etch tool to move the specimen to a stage 
coupled to the beam profile ellipsometer. 


*9 

m 
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405 1 . The method of claim 40$8, wherein the beam profile ellipsometer is arranged 
10 laterally proximate to a process/chamber of the etch tool, the method further comprising 

controlling a stage coupled to tne beam profile ellipsometer to move the specimen from 
the beam profile ellipsometer to the etch tool. 

4052. The method of claim A038, wherein the beam profile ellipsometer is arranged 

1 5 laterally proximate to a process chamber of the etch tool, the method further comprising 
controlling a stage coupled jo the beam profile ellipsometer to move the specimen to a 
process chamber of the etctf tool. 


4053. The method off claim 4038, the method further comprising controlling a wafer 
20 handler to move the speeimen to a stage coupled to the beam profile ellipsometer such 
that at least the one property of the specimen can be determined while the specimen is 
waiting between process steps. 


4054. The method df claim 4038, further comprising supporting the specimen during an 
25 etch process step with a support device of the etch tool, wherein an upper surface of the 
support device is /ubstantially parallel to an upper surface of a stage coupled to the beam 
profile ellipsometer. 
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4055. The method of claim 4038, further comprising supporting the specimen during an 
etch process step with a support device of the etch tool, wherein an upper surface of the 
support device is substantially perpendicular to an upper surface of a stage coupled to the 
beam profile ellipsometer. 

4056. The method of claim 4038, Avherein the beam profile ellipsometer is disposed 
within a measurement chamber, anjd wherein the measurement chamber is arranged 
laterally proximate to a process chkmber of the etch tool. , 


Ui 


10 4057. The method of claim 4038, wherein the beam profile ellipsometer is disposed 
within a measurement chamber, and wherein the measurement chamber is arranged 
vertically proximate to a process chamber of the etch tool. 


m 

My ' 
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4058. The method of claim 4j038, wherein the beam profile ellipsometer is further 

1 5 coupled to a stage disposed within a process chamber of the etch tool, the method further 
comprising controlling the stage to support the specimen during an etch process step. 

4059. The method of claim 403 8' wherein the beam profile ellipsometer is further 
coupled to a stage disjpose^wi^6n a process chamber of the etch tool, the method further 

20 comprising processing ^Ketone or more output signals to determine the characteristic of 
the specimen during an elph process step. 


4060. The method of claim 4038, wherein the beam profile ellipsometer is further 
coupled to a stage disposed within a process chamber of the etch tool, the method further 
25 comprising controlling the beam profile ellipsometer to obtain a signature characterizing 
etching of the specimen, wherein the signature comprises at least one singularity 
representative of an end of the etching of the specimen. 
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urther comprising altering a parameter of one or more 
in response to the determined property using an in 

4062. The method of claim 40381 wherein the etch tool comprises a first process 
chamber and a second process chamber, the method further comprising controlling a 
stage coupled to the beam profile ellipsometer to move the specimen from the first 
process chamber to the second process chamber. 

4063. The method of claim 40S8, wherein the etch tool comprises a first process 
chamber and a second process chamber, the method further comprising controlling a 
stage coupled to the measurement device to move the specimen from the first process 
chamber to the second process chamber, controlling the illumination system during said 
moving, and controlling the detection system during said moving. 

4064. The method of claim 4038, further comprising comparing the determined property 
and properties of a plurality of specimens. 

4065. The method oftolapi 4038, further comprising comparing the determined property 
to a predetermined rangeffor the property. 

4066. The method of claim 4038, further comprising generating an output signal if the 
determined property is outside of the predetermined range for the property. 

4067. The method ©f claim 4038, further comprising altering a sampling frequency of 
the beam profile ellipsometer in response to the determined property. 


406 1 . The method of claim 403 8, 
instruments coupled to the etch too/ 
situ control technique. 


Page 949 


Conley, Rose & Tayon 


4068. The method of claim 4038, further comprising altering a parameter of one or more 
instruments coupled to the beam profile ellipsometer in response to the determined 
property using a feedback control tecraiique. 

5 4069. The method of claim 4038, further comprising altering a parameter of one or more 
instruments coupled to the beam profile ellipsometer in response to the determined 
property using a feedforward control technique. 

4070. The method of claim 4038/further comprising generating a database, wherein the 
1 0 database comprises the determined property. 

" 4071 . The method of claim 40|8, further comprising generating a database, wherein the 

y? database comprises the determined property, and calibrating the beam profile ellipsometer 

Us- 

\j using the database. 

£ 15 

y i 

P3 4072. The method of claim 4038, further comprising generating a database, wherein the 

□ database comprises the determined property, and monitoring output signals of the beam 

jtf profile ellipsometer U8ing s the database. 


-KB* 


20 4073. The method ondaim 4038; further comprising generating a database, wherein the 
database comprises the determined property, and wherein the database further comprises 
properties of a plurality^! specimens. 

4074. The method of claim 4038, further comprising generating a database, wherein the 
25 database comprises the determined property, wherein the database further comprises 
properties of a plurality of specimens, and wherein the properties of the plurality of 
specimens are gene^/ted using a plurality of beam profile ellipsometers. 
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4075. The method of claim 4074, flurther comprising calibrating the plurality of beam 
profile ellipsometers using the database. 

4076. The method of claim 4074, /further comprising monitoring output signals of the 
plurality of beam profile ellipsometers using the database. 

4077. The method of claim 4038L wherein a stand alone system is coupled to the system, 
the method further comprising controlling the stand alone system to calibrate the stand 
alone system with a calibration standard and further controlling the stand alone system to 
calibrate the system. I 

4078. The method of claim 40J38, wherein a stand alone system is coupled to the system 
and at least one additional system, the method further comprising controlling the stand 
alone system to calibrate the stpnd alone system with a calibration standard and further 
controlling the stand alone sysftem to calibrate the system and at least the one additional 
system. / 

4079. The method of daim/4038, wherein the system is further configured to determine 
at least the two propertie^Tflpe specimen at more than one position on the specimen, and 
wherein the specimen comprises a wafer, the method further comprising altering at least 
one parameter of one or more instruments coupled to a process tool in response to at least 
one of the determined properties of the specimen at the more than one position on the 
specimen to reduce withp wafer variation of at least one of the determined properties. 

4080. The method of claim 4038, further comprising altering a parameter of one or more 
instruments coupled t©/the etch tool in response to the determined property using a 
feedback control teclmique. 
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408 1 . The method of claim 403 8, At her comprising altering a parameter of one or more 
instruments coupled to the etch tool i: 1 response to the determined property using a 
feedforward control technique. 

4082. The method of claim 4038, filrther comprising monitoring a parameter of one or 
more instruments coupled to the etcm tool. 


4083. The method of claim 4038, /further comprising monitoring a parameter of one or 
more instruments coupled to the etch tool and determining a relationship between the 
determined property and at least one of the monitored parameters. 

4084. The method of claim 403B, further comprising monitoring a parameter of one or 
more instruments coupled to the/etch tool, determining a relationship between the 
determined property and at leasi one of the monitored parameters, and altering a 
parameter of at least one of the/instruments in response to the relationship. 

4085. The method of claim 4038, further comprising altering a parameter of one or more 
instruments coupled to at least one of a plurality of semiconductor fabrication process 
tools in response to thp determined property. 

4086. The method of claiip 4038, wherein processing the one or more output signals 
comprises: 

at least partially processing the one or more output signals using a local processor, 
wherein the local processor is coupled to the beam profile ellipsometer; 


sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 
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further processing the partially processed one or more output signals using the 
remote controller compute : 


4087. The method of claim 4086 


s wherein at least partially processing the one or more 


output signals comprises determining the property 


4088. The method of claim 4086 


wherein further processing the partially processed one 


or more output signals comprises determining the property, 


4089. A semiconductor device fabricated by a method, the method comprising: 


etching a specimen using an etch tool; 


directing an incident beam of light having a known polarization state to the 
specimen using an illumination system; 


detecting light returned from the surface of the specimen using a detection system, 
wherein the ill^fnrtetion^ystem and the detection system comprise a beam profile 
ellipsometer, s^id wMer^in the beam profile ellipsometer is coupled to the etch 
tool; 


generating one or more output signals representative of the detected light; and 



processing the, one or more output signals to determine a property of the 
specimen. 
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4090. The device of claim 4089, wherein the property is selected from the group 
consisting of a thickness, an index or refraction, and an extinction coefficient. 

4091 . The device of claim 4089, wmerein an additional illumination system and an 
additional detection system comprise an additional measurement device coupled to the 
etch tool, the method further comprising processing one or more output signals generated 
by the additional measurement device to determine an additional property of the 
specimen. f 

4092. The device of claim 4089,/further comprising processing the one or more output 
signals to determine an additional property of the specimen, wherein the additional 
property is selected from the group consisting of a roughness of the specimen, a 
roughness of the layer on the specimen, and a roughness of a feature of the specimen. 

4093. The device of claim 4089, wherein an eddy current device is coupled to the etch 
tool, the method further composing processing one or more output signals generated by 
the eddy current device to^etermine a thickness of the specimen. 

4094. The device of claifrr4(2§S( wherein processing the one or more output signals 
comprises processing the one or more output signals to determine at least two properties 
of the specimen substantially simultaneously. 

4095. The device of claim 4089, further comprising directing the incident beam of light 
toward multiple locations on the surface of the specimen substantially simultaneously and 
detecting light returned from the multiple locations substantially simultaneously such that 
the at least one property of the specimen can be determined at the multiple locations 
substantially simultaneously. 
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4096. The device of claim 4089, wheifein the beam profile ellipsometer is further 


coupled to a process chamber -of the etc 


i tool. 


4097. The device of claim 4089, wheiein the beam profile ellipsometer is arranged 
laterally proximate to a process chamqer of the etch tool. 


4098. The device of claim 4089, wnerein the beam profile ellipsometer is arranged 
vertically proximate to a process ch^nber of the etch tool. 

4099. The device of claim 4089, wherein the beam profile ellipsometer is further 
coupled to a stage disposed within a process chamber of the etch tool, and wherein 
processing the one or more output /signals comprises determining the property of the 
specimen during an etch process. 


4100. The device of claim 408m, wherein the beam profile ellipsometer is further 
coupled to a stage disposed witmn a process chamber of the etch tool, the method further 
comprising obtaining a signature characterizing etching of the specimen, wherein the 
signature comprises at least onp singularity representative of an end of etching of the 
specimen. 


4101. The device of claim 40 
coupled to a stage disposed 


, wherein the beam profile ellipsometer is further 
thin a process chamber of the etch tool, the method further 
comprising altering a parameter of one or more instruments coupled to the etch tool in 
response to the determined property using an in situ control technique. 


4102. The device of claim 4089, wherein the etch tool comprises a first process chamber 
and a second process cmamber, the method further comprising moving the specimen from 
the first process chamrer to the second process chamber using a stage coupled to the 
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beam profile ellipsometer, directing i^ght during said moving, and detecting light during 
said moving. 

4103. A method for fabricating a semiconductor device, comprising: 
etching a specimen using an/etch tool; 

directing an incident beam pf light having a known polarization state to the 
specimen using an illumination system; 

detecting light returned from the surface of the specimen using a detection system, 
wherein the illumination system and the detection system comprise a beam profile 
ellipsometer, and wherei^ the beam profile ellipsometer is coupled to the etch 
tool; 

generating one or more output signals representative of the detected light; and 


processing the one or ijhore y output signals to determine a property of the 
specimen. 


4104. The method of clai 


4103, wherein the property is selected from the group 


consisting of a thickness, ah index of refraction, and an extinction coefficient. 


4105. The method of claim 4103, wherein an additional illumination system and an 
additional detection system comprise an additional measurement device coupled to the 
etch tool, the method rarther comprising processing one or more output signals generated 
by the additional measurement device to determine an additional property of the 
specimen. 
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4106. The method of claim 4103/ ft rther comprising processing the one or more output 
signals to determine an additional property of the specimen, wherein the additional 
property is selected from the group consisting of a roughness of the specimen, a 
roughness of the layer on the specimen, and a roughness of a feature of the specimen. 


4107. The method of claim 4103, ivherein an eddy current device is coupled to the etch 
tool, the method further comprising processing one or more output signals generated by 
the eddy current device to determine a thickness of the specimen. 

4108. The method of claim 4103, wherein processing the one or more output signals 
comprises processing the one or more output signals to determine at least two properties 
of the specimen substantially simultaneously. 

4 1 09. The method of claim 4 1 03, further comprising directing the incident beam of light 
toward multiple locations on the surface of the specimen substantially simultaneously and 
detecting light returned from tne multiple locations substantially simultaneously such that 
the at least one propertv / ef4hg specimen can be determined at the multiple locations 
substantially simultaneously. 

4110. The method of claim/ 4 1 03, wherein the beam profile ellipsometer is further 
coupled to a process chamber of the etch tool. 

4111. The method of clapi 4103, wherein the beam profile ellipsometer is arranged 
laterally proximate to a process chamber of the etch tool. 


4112. The method of alaim 4103, wherein the beam profile ellipsometer is arranged 
vertically proximate tqfa process chamber of the etch tool. 
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41 13. The method of claim 4103, wherein the beam profile ellipsometer is further 
coupled to a stage disposed within a process chamber of the etch tool, and wherein 
processing the one or more output signals comprises determining the property of the 
specimen during an etch process. 

4114. The method of claim 4103* wherein the beam profile ellipsometer is further 
coupled to a stage disposed within a process chamber of the etch tool, the method further 
comprising obtaining a signature characterizing etching of the specimen, wherein the 
signature comprises at least one singularity representative of an end of etching of the 
specimen. 


4115. The method of claim 4103L wherein the beam profile ellipsometer is further 
coupled to a stage disposed within a process chamber of the etch tool, the method further 
comprising altering a parameter /of one or more instruments coupled to the etch tool in 
response to the determined property using an in situ control technique. 


4116. The method of ( 


P103, wherein the etch tool comprises a first process 


chamber and a second! process chamber, the method further comprising moving the 


specimen from the firsrj 
coupled to the beam profile 
detecting light during said/moving. 


chamber to the second process chamber using a stage 
;^meter, directing light during said moving, and 


4117. A system configured to determine at least one property of a specimen during use, 
comprising: 


an etch tool configured to etch the specimen during use; 
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a beam profile ellipsomete 


an illumination sys 


coupled to the etch tool, comprising: 


m configured to direct an incident beam of light 


having a known pok rization state to the specimen during use; and 


a detection system coupled to the illumination system and configured to 

detect light returned from the specimen during use, wherein the beam 

li 

profile ellipsometer is configured to generate one or more output signals 
responsive to the delected light during use; 


a local processor coupled to the beam profile ellipsometer and configured to at 
least partially process the one or more output signals during use; and 


SI 


F5 I 


15 


20 


25 


a remote controller computer coupled to the local processor, wherein the remote 
controller computer is configured to receive the at least partially processed one or 
more output signals and/ to further process the one or more output signals to 
determine a property ofl the specimen during use. 

4118. A method for determining at least one property of a specimen, comprising: 


etching the specimenti^in 


an etch tool; 


directing an incident beam of light having a known polarization state to the 
specimen using an illumination system; 

detecting light returned from the surface of the specimen using a detection system, 
wherein the illumination system and the detection system comprise a beam profile 
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ellipsometer, and wherein t{ie beam profile ellipsometer is coupled to the etch 
tool; 

generating one or more output signals responsive to the detected light; and 

processing the one or moije output signals to determine a property of the 
specimen, comprising: 

at least partially processing the one or more output signals using a local 
processor, wherein the local processor is coupled to the beam profile 
ellipsometer; 

sending the paixially processed one or more output signals from the local 
processor to a remote controller computer; and 

further processing the partially processed one or more output signals using 
the remote controller computer. 

119. A system configured to a characteristic of a specimen during use, comprising: 

an ion implanter cphfi^ured to direct ions toward the specimen during use; 

a measurement device coupled to the ion implanter, wherein the measurement 
device is configured: 


to periodically direct an incident beam of light to a region of the specimen 


to perio< 


iically excite the region of the specimen during use; 
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to direct a samplebeam of light to the periodically excited region of the 
specimen duringpse; 

to measure an intensity of the sample beam reflected from the periodically 
excited region ©f the specimen during use; and 

to generate one or more output signals responsive to the measured 
intensity of thje reflected sample beam; and 

a processor coupled/to the measurement device and configured to determine a 
characteristic of th^t region of the specimen from the one or more output signals 
during use. 

4120. The system of claim 41 19, further comprising a stage coupled to the measurement 
device, wherein the stage is configured to move laterally during use. 

4121. The system of claim 41 19, further comprising a stage coupled to the measurement 
device, wherein the st^ge is configured to move rotatably during use. 

4122. The systbiyff^laim / 41 19, further comprising a stage coupled to the measurement 
device, wherein the/stage is configured to move laterally and rotatably during use. 


4123. The system of claim 4119, further comprising an additional measurement device 
coupled to the ion implanter, wherein the processor is further configured to determine an 
additional property of the specimen from one or more output signals generated by the 
additional measurement device. 
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4124. The system of claim 41 19, wherein the characteristic is selected from the group 
consisting of a presence of ions in the region, a concentration of ions in the region, a 
depth of the region, and a distribution profile of the region. 


4125. The system of claim|41 19, wherein the processor is further configured to 
determine at least two chara cteristics of the implanted region substantially simultaneously 
during use. 

4126. The system of claim 4119, wherein the measurement device is further configured 
to periodically direct the incident beam of light to multiple regions of the specimen 
substantially simultaneously during use, to direct the sample beam of light to the multiple 
periodically excited regions of the specimen substantially simultaneously during use, and 
to measure the intensity of the sample beam reflected from the multiple periodically 
excited regions of the specimen substantially simultaneously during use such that the 
characteristic of multiply regions of the specimen can be determined substantially 
simultaneously. 


4 1 27. The systeni of jcb&m 4 Ll 9, wherein the measurement device is further coupled to a 
process chamber of me ion implanter. 

4128. The system of claim 41 1 9, wherein the measurement device is arranged laterally 
proximate to a process chamber of the ion implanter. 


4129. The system of claim 4119, wherein the measurement device is arranged laterally 
proximate to a process chamber of the ion implanter, and wherein the ion implanter 
comprises a wafier handler configured to move the specimen to a stage coupled to the 
measurement device during use. 
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4130. The system of claim 4119, wherein the measurement device is arranged laterally 
proximate to a process chamber pf the ion implanter, and wherein a stage coupled to the 
measurement device is configured to move the specimen from the measurement device to 
the ion implanter during use. 

4131. The system of claim 4119, wherein the measurement device is arranged laterally 
proximate to a process chamber of the ion implanter, and wherein a stage coupled to the 
measurement device is configured to move the specimen to the process chamber of the 
ion implanter during use. 

4132. The system of claim 4119, wherein the system is further configured to determine 
the characteristic of the specimen while the specimen is waiting between process steps. 

4133. The system of claim 4119, wherein the ion implanter comprises a support device 
configured to support tjafij^ecimen during an ion implantation process step, and wherein 
an upper surface of the suppW device is substantially parallel to an upper surface of a 
stage coupled to the m^sib^ment device. 

4134. The system of daim 41 19, wherein the ion implanter comprises a support device 
configured to support the specimen during an ion implantation process step, and wherein 
an upper surface of the support device is substantially perpendicular to an upper surface 
of a stage coupled tofthe measurement device. 

4135. The system of claim 4119, wherein the measurement device is disposed within a 
measurement chamber, and wherein the measurement chamber is arranged laterally 
proximate to a process chamber of the etch tool. 
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4136. The system of claim 
measurement chamber, and \* 
proximate to a process 


1 19, wherein the measurement device is disposed within a 
herein the measurement chamber is arranged vertically 
chamber of the etch tool. 


4137. The system of claim 41 19, wherein the measurement device is further coupled to a 
stage disposed within a process chamber of the ion implanter, and wherein the stage is 
configured to support the specimen during and ion implantation process step. 


4138. The system of claim! 41 19, wherein the measurement device is further coupled to a 
stage disposed within a process chamber of the ion implanter, and wherein the processor 
is further configured to determine the characteristic of the region during an ion 
implantation process step. 

4139. The system of claim 4119, wherein the measurement device is further coupled to a 
stage disposed within a process chamber of the ion implanter, and wherein the processor 
is further configured to obtain a signature characterizing the implantation of ions during 
use, and whereinjthe^mature comprises at least one singularity representative of an end 
of the implantation of i 

4140. The system of claiih 41 19, wherein the measurement device is further coupled to a 
stage disposed within Ja process chamber of the ion implanter, wherein the processor is 
coupled to the ion implanter, and wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the ion implanter in response to the 
determined characteristic using an in situ control technique during use. 


4141 . The system/of claim 4119, wherein the ion implanter comprises a first process 
chamber and a secfind process chamber, and wherein a stage coupled to the measurement 
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device is configured to move} the specimen from the first process chamber to the second 
process chamber during use. 


4142. The system of claim/41 19, wherein the ion implanter comprises a first process 
chamber and a second procps chamber, wherein a stage coupled to the measurement 
device is configured to move the specimen from the first process chamber to the second 


process chamber during ui 


the determined character 
during use. 


i, and wherein the processor is further configured to determine 


the property of the specim sn as the stage is moving the specimen from the first process 
chamber to the second pre cess chamber. 


4143. The system of cla m 41 19, wherein the processor is further configured to compare 


stic of the region and characteristics of a plurality of regions 


4144. The systipti of c&jm 4JA9, wherein the processor is further configured to compare 
the determined characteristic of the region to a predetermined range for the characteristic 
during use. 

4145. The system of claim 4144, wherein the processor is further configured to generate 
an output signal if the determined characteristic of the region is outside of the 
predetermined range for the characteristic during use. 


4146. The syster™ of claim 4119, wherein the processor is further configured to alter a 
sampling frequent of the measurement device in response to the determined 
characteristic of tfte region during use. 
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4147. The system of claim 41 W, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the measurement device in response to 
the determined characteristic using a feedback control technique during use. 

5 4148. The system of claim 41 19, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the measurement device in response to 
the determined characteristic using a feedforward control technique during use. 

4149. The system of claim 41 19, wherein the processor is further configured to generate 
10 a database during use, wherein the database comprises the determined characteristic of 
the region. 


03 

o. 
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20 
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4150. The system of claim 41 19, wherein the processor is further configured to generate 
a database during use, and wherein the processor is further configured to calibrate the 
measurement de3ae©4isimg the database during use. 


41 15yvherein the processor is further configured to generate 
lerein the processor is further configured to monitor output 


4151. Thes: 
a database during use, 
signals generated by n&easurement device using the database during use. 


.4152. The system of claim 4119, wherein the processor is further configured to generate 
a database during use, wherein the database comprises the determined characteristic of 
the region and characteristics of a plurality of regions, and wherein the characteristics of 
the plurality of regions are determined using the measurement device. 

4153. The system of claim 4119, wherein the processor is further configured to generate 
a database durii/g use, wherein the database comprises the determined characteristic of 
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the region and characteristics of a/plurality of regions, and wherein the characteristics of 
the plurality of regions are determined using a plurality of measurement devices. 


0 
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4154. The system of claim 4133, wherein the processor is further coupled to the plurality 
5 of measurement devices, and wherein the processor is further configured to calibrate the 

plurality of measurement devices using the database during use. 

4155. The system of claim 4153, wherein the processor is further coupled to the plurality 
of measurement devices, and /wherein the processor is further configured to monitor 

1 0 output signals generated by tjie plurality of measurement devices using the database 
during use. 

4156. The system of claim 4119, further comprising a stand alone system coupled to the 
system, wherein the standlalone system is configured to be calibrated with a calibration 

15 standard during use, and fvherein the stand alone system is further configured to calibrate 
the system during use. 

4157. The system of cMM>^19, further comprising a stand alone system coupled the 
system and at least onJ additional system, wherein the stand alone system is configured to 

20 be calibrated with a calibration standard during use, and wherein the stand alone system is 
further configured to palibrate the system and at least the one additional system during 
use. 


4158. The system/of claim 4119, wherein the system is further configured to determine 
25 at least the two properties of the specimen at more than one position on the specimen, 

wherein the specimen comprises a wafer, and wherein the processor is configured to alter 
at least one parameter of one or more instruments coupled to a process tool in response to 
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at least one of the determined properties of the specimen at the more than one position on 
the specimen to reduce within wafer variation of at least one of the determined properties. 

4159. The system of claim 41 1(9, wherein the processor is further coupled to the ion 
5 implanter. 

4160. The system of claim 4119, wherein the processor is further coupled to the ion 
implanter, and wherein the processor is further configured to alter a parameter of one or 
more instruments coupled to the ion implanter in response to the determined 

10 characteristic using a feedback control technique during use. 


sp- 
in 

SJ 
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4161. The system of claim 4119, wherein the processor is further coupled to the ion 
implanter, and wherein the processor is further configured to alter a parameter of one or 
more instruments coupled to the ion implanter in response to the determined 
characteristic using a feedforward control technique during use. 


iU' 

9 
o 


20 


4162. The system of claim 4119, wherein the processor is further coupled to the ion 
implanter, and whetfSihsthe processor is further configured to monitor a parameter of one 
or more instrumentsVoiimed to the ion implanter during use. 

4163. The system on claim 4119, wherein the processor is further coupled to the ion 


implanter, wherein the proc 


essor is further configured to monitor a parameter of one or 


more instruments coupled to the ion implanter during use, and wherein the processor is 
further configured to determine a relationship between the determined characteristic and 
25 at least one of themjmitored parameters during use. 


4164. The system of claim 4119, wherein the processor is further coupled to the ion 
implanter, whirein the processor is further configured to monitor a parameter of one or 
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more instruments coupled to the ion implanter during use, wherein the processor is 
further configured to determine a relationship between the determined characteristic and 
at least one of the monitored parameters during use, and wherein the processor is further 
configured to alter a parameter of at least one of the instruments in response to the 
relationship during use. 

41 65. The system of claim 4119, wherein the processor is further coupled to a plurality 
of measurement devices, and wherein at least one of the plurality of measurement devices 
is coupled to an ion implanter J 

I 

41 66. The system of claim 41 1 9, wherein the processor is further coupled to a plurality 
of ion implanters, and wherein the processor is further configured to alter a parameter of 
one or more instruments coupled to the plurality of ion implanters during use. 

4167. The system of claim/41 19, wherein the processor comprises a local processor 
coupled to the measurement device and a remote controller computer coupled to the local 
processor, wherein the locil processor is configured to at least partially process the one or 
more output signals during use, and wherein the remote controller computer is configured 
to further process the^tle^st partially processed one or more output signals during use. 

4168. The system of claim 4167, wherein the local processor is further configured to 
determine the characteristic of the region during use. 

■ / 

4169. The system jf claim 4167, wherein the remote controller computer is further 
configured to determine the characteristic of the region during use. 

4170. A methoa for determining a characteristic of a specimen, comprising: 
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implanting ions into the specime n using an ion implanter; 

periodically directing an incident beam of light to a region of the specimen to 
periodically excite the region of the specimen using an illumination system of a 
measurement device, wherein tqe measurement device is coupled to the ion 
implanter; 


iff- 


09 


ru- 


10 


directing a sample beam of lig$t to the periodically excited region of the specimen 
using the illumination system^ 

measuring an intensity of they sample beam reflected from the periodically excited 
region of the specimen using a detection system of the measurement device; 

generating one or more output signals responsive to the measured intensity of the 
reflected sample beam; 

processing the one or m</re output signals to determine a characteristic of the 
region of the specimen., 


20 4171. The method of claim 4170, wherein a stage is coupled to the measurement device, 
the method further comprising laterally moving the stage during said periodically 
directing, said directing, and said measuring. 


15 


4172. The method of claim 4170, wherein a stage is coupled to the measurement device, 
25 the method further comprising rotatably moving the stage during said periodically 
directing, said directing/and said measuring. 
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4173. The method of claim 4 
the method further comprising 


70, wherein a stage is coupled to the measurement device, 
laterally and rotatably moving the stage during said 


periodically directing, said dir acting, and said measuring. 

4174. The method of claim ^ 170, wherein an additional illumination system and an 
additional detection system o >mprise an additional measurement device coupled to the 
ion implanter, the method fiiither comprising processing one or more output signals 
generated by the additional n easurement device to determine an additional property of 
the specimen. 

4175. The method of claim 4170, wherein the characteristic is selected from the group 
comprising a presence of ions in the region, a depth of the region, a concentration of ions 
in the region, and a distribution profile of the region. 

f 

4176. The method of claim 4170, wherein processing the one or more output signals 
comprises processing the one or more output signals to determine at least two 
characteristics of the region substantially simultaneously. 



4177. The method ctf Qj9|gr 4 170, further comprising periodically directing the incident 
beam of light toward mul/tiple regions of the specimen substantially simultaneously, 
directing the sample beajn of light to the multiple periodically excited regions of the 
specimen substantially ymultaneously, and measuring the intensity of the sample beam 
reflected from the multiple periodically excited regions of the specimen substantially 
simultaneously such that the characteristic of the multiple regions of the specimen can be 
determined substantially simultaneously. 


4178. The method of claim 4170, wherein the measurement device is further coupled to 
a process chamber pf the ion implanter. 
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41 79. The method of claim 
proximate to a process chamber 

41 80. The method of claim 41 
proximate to a process chamber 
moving the specimen to a stage j 
of the ion implanter. 


wherein the measurement device is arranged laterally 
of the ion implanter. 

0, wherein the measurement device is arranged laterally 
of the ion implanter, the method further comprising 
coupled to the measurement device with a wafer handler 


□ 


M 


O 


10 4181. The method of claim 4T170, wherein the measurement device is arranged laterally 
proximate to a process chamber of the ion implanter, the method further comprising 
moving the specimen from the measurement device to the ion implanter with a stage 
coupled to the measurement/ device. 

15 4182. The method of claim 4170, wherein the measurement device is arranged laterally 
proximate to a process chamber of the ion implanter, the method further comprising 
moving the specimen to tjne process chamber of the ion implanter with a stage coupled to 
the measurement device 

20 4183. The method of claim 4 1 70, further comprising determining the characteristic of 
the specimen while the specimen is waiting between process steps. 


25 


4 1 84. The method /of claim 41 70, further comprising supporting the specimen during an 
ion implantation process step with a support device of the ion implanter, wherein an 
upper surface of the support device is substantially parallel to an upper surface of a stage 
coupled to the measurement device. 
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41 85. The method of claim 4170, further comprising supporting the specimen during an 

ion implantation process step witp a support device of the ion implanter, wherein an 

upper surface of the support device is substantially perpendicular to an upper surface of a 

stage coupled to the measurement device. 

5 I 

/ 

41 86. The method of claim w ^ ere i n ^ e measurement device is disposed within a 
measurement chamber, and wherein the measurement chamber is arranged laterally 
proximate to a process chamber of the ion implanter. 

10 4187. The method of claim ft 1 70, wherein the measurement device is disposed within a 
measurement chamber, and wherein the measurement chamber is arranged vertically 
4? proximate to a process chamber of the ion implanter. 


M3 


4188. The method of claim 4170, wherein the measurement device is further coupled to 
^ / 
i: 15 a stage disposed within a process chamber of the ion implanter, the method further 

CO comprising supporting the specimen during an ion implantation process step with the 

q stage. i 


U3- 


O 4189. The metho/Tisf claim 41 70, wherein the measurement device is further coupled to 

y, 20 a stage disposed withimSVprocess chamber of the ion implanter, and wherein processing 



L 


the one or more ou^utwn^ls comprises determining the property of the specimen during 
an ion implantation process. 


4190. The method of claim 4170, wherein the measurement device is further coupled to 

/ 

25 a stage disposed within a process chamber of the ion implanter, the method further 
comprising obtaining a signature characterizing the implantation of ions into the 

specimen, wherein the signature comprises at least one singularity representative of an 

jj 

end of the implanption of ions. 
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4191. The method of claim 4 1 70., wherein the measurement device is further coupled to 
a stage disposed within a process cnamber of the ion implanter, the method further 
comprising altering a parameter of one or more instruments coupled to the ion implanter 
in response to the determined characteristic using an in situ control technique. 


10 


4 1 92. The method of claim 4 1 7D, wherein the ion implanter comprises a first process 
chamber and a second process chamber, the method further comprising moving the 
specimen from the first process (chamber to the second process chamber using a stage 
coupled to the measurement device. 


y s 


15 


20 


4193. The method of claim 4/170, wherein the ion implanter comprises a first process 
chamber and a second process chamber, the method further comprising moving the 
specimen from the first process chamber to the second process chamber using a stage 
coupled to the measurement jaevice during said periodically directing, said directing, and 
said measuring. 

4194. The method of claim 4170, further comprising comparing the determined 
characteristic and charSbferistics of a plurality of regions. 

4195. The method of claim 4170, further comprising comparing the determined 
characteristic to a predetermined range for the characteristic. 


4196. The method of claim 4195, further comprising generating an output signal if the 
25 determined characteristic is outside of the predetermined range. 


4197. The method/of claim 4170, further comprising altering a sampling frequency of 
the measurement device in response to the determined characteristic of the region. 
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4198. The method of claim 4170, further comprising altering a parameter of one or more 
instruments coupled to the measi rement device in response to the determined 
characteristic using a feedback control technique. 


4199. The method of claim 417 
instruments coupled to the measiirement 
characteristic using a feedforward 


), further comprising altering a parameter of one or more 

device in response to the determined 
control technique. 


Q 

s 

m 
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1 0 4200. The method of claim 4 1 jO, further comprising generating a database, wherein the 
database comprises the determined characteristic of the region. 

4201 . The method of claim 41 70, further comprising generating a database, wherein the 
database comprises the determined characteristic of the region, the method further 
1 5 comprising calibrating the measurement device using the database. 


20 


4202. The method of claim/41 70, further comprising generating a database, wherein the 
database comprises the dj 
comprising monitoring i 


lined characteristic of the region, the method further 
' ' ~ials of the measurement device using the database. 


4203 . The method of claim 41 70, further comprising generating a database, wherein the 
database comprises the determined characteristic of the region and characteristics of a 
plurality of regions. 


25 4204. The method of claim 4 1 70, further comprising generating a database, wherein the 
database comprises the determined characteristic of the region and characteristics of a 
plurality of regions, wherein the characteristics of the plurality of regions are generated 
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using a plurality of measurement 
plurality of measurement 


devices, the method further comprising calibrating the 
devfces using the database. 


4205. The method of claim 


170, further comprising generating a database, wherein the 


database comprises the deten lined characteristic of the region arid characteristics of a 


plurality of regions, wherein 


using a plurality of measurer lent devices, the method further comprising monitoring 


output signals of the pluralit ? 


;he characteristics of the plurality of regions are generated 


of measurement devices using the database. 


10 4206. The method of claiir 4170, wherein a stand alone system is coupled to the 

measurement device, the method further comprising calibrating the stand alone system 
with a calibration standard jand calibrating the measurement device with the stand alone 
system. 

1 5 4207. The method of clefem 4170, wherein a stand alone system is coupled to the 

measurement device and/at least one additional measurement device, the method further 
comprising calibrating tile stand alone system with a calibration standard and calibrating 
the measurement deyice^i at least the one additional measurement device with the stand 
alone system. 

20 

4208. The method oi claim 4170, further comprising determining at least the two 
properties of the specimen at more than one position on the specimen, wherein the 
specimen comprises k wafer, the method further comprising altering at least one 
parameter of one or pore instruments coupled to a process tool in response to at least one 
25 of the determined properties of the specimen at the more than one position on the 

specimen to reduce/within wafer variation of at least one of the determined properties. 
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4209. The method of claim 4 1 70, further comprising altering a parameter of one or more 
instruments coupled to the ion implanter in response to the determined characteristic 
using a feedback control tecnnique. 


42 1 0. The method of claim! 4 1 70, further comprising altering a parameter of one or more 
instruments coupled to the ipn implanter in response to the determined characteristic 
using a feedforward control! technique. 


42 1 1 . The method of claiin 
10 more instruments coupled [to 


4170, further comprising monitoring a parameter of one or 
the ion implanter. 


y3. 
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42 12. The method of claim 41 70, further comprising monitoring a parameter of one or 
more instruments coupled to the ion implanter and determining a relationship between the 
determined characteristic! and at least one of the monitored parameters. 

4213. The method of claim 4170, further comprising monitoring a parameter of one or 
more instruments coupled to the ion implanter, determining a relationship between the 
determined characteristic and at least one of the monitored parameters, and altering a 
parameter of at least one of the instruments in response to the relationship. 

4214. The method of jelaim 4170, further comprising altering a parameter of one or more 
instruments coupled td at least one semiconductor fabrication process tool in response to 
the determined characteristic of the region. 


25 4215. The method yf claim 4170, wherein processing the one or more output signals 
comprises: 
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at least partially processi ig the one or more output signals using a local processor, 
wherein the local process or is coupled to the measurement device; 


sending the partially pro< :essed one or more output signals from the local 
processor to a remote controller computer; and 


further processing the partially processed one or more output signals using the 
remote controller computer. 


42 1 6. The method of claim 42 1 5, wherein at least partially processing the one or more 
output signals comprises detennining the characteristic of the region. 


42 1 7. The method of claim 42 1 5, wherein further processing the partially processed one 


lis* 


or more output signals comprises determining the characteristic of the region. 


42 1 8. A computer-imple^nted method for controlling a system configured to 
determine a characteristic of a specimen during use, wherein the system comprises a 

measurement device coupl^^to'an ion implanter, and wherein the ion implanter is 

it 

configured to direct ions toward the specimen during use, the method comprising: 


controlling the measurement device, wherein the measurement device comprises 
an illumination system and a detection system, comprising: 


controlling {he illumination system to periodically direct an incident beam 
of light to. a region of the specimen to periodically excite the region of the 
specimen^ 
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controlling the illumrtiation system to direct a sample beam of light to the 
periodically excitedffegion of the specimen; 

controlling the detection system to measure an intensity of the sample 
beam reflected from the periodically excited region of the specimen; and 

generating one or more output signals responsive to the measured 
intensity; and 


10 processing the one or more output signals to determine a characteristic of the 

region of the specimen! 


Ill 4219. The method of claim/4218, wherein the system further comprises a stage coupled 

p! to the measurement device, ^the method further comprising supporting the specimen with 

SI 15 the stage and controlling the stage to move laterally during said controlling the 


measurement device 



4220. The method off clami 421 8, wherein the system further comprises a stage coupled 
p to the measurement aevicejthe method further comprising supporting the specimen with 

^ 20 the stage and controllm^tijje^stage to move rotatably during said controlling the 
measurement device. 


422 1 . The method of claim 42 1 8, wherein the system further comprises a stage coupled 
to the measurement device, the method further comprising supporting the specimen with 
25 the stage and controlling the stage to move laterally and rotatably during said controlling 
the measurement device. 


X 
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4222. The method of claim 4ll 8, wherein the system further comprises an additional 
measurement device coupled to the ion implanter, the method further comprising 
processing one or more output signals generated by the additional measurement device to 
determine an additional property of the specimen. 

4223 . The method of claim 421 8, wherein the characteristic is selected from the group 
consisting of a presence of lions in the region, a depth of the region, a concentration of 
ions in the region, and a distribution profile of the region. 

4224. The method of claim 421 8, wherein processing the one or more output signals to 
determine the characteristic of the region comprises substantially simultaneously 
determining at least two/characteristics of the region. 

4225. The method of claim 4218, further comprising controlling the illumination system 
to periodically direct tpe incident beam of light to multiple regions of the specimen 
substantially simultaneously, controlling the illumination system to direct the sample 
beam of light to the multiple periodically excited regions of the specimen, and controlling 
the detection system to measure the intensity of the sample beam reflected from the 
multiple periodically excited regions of the specimen substantially simultaneously such 
that the charactm^uc_of the multiple regions of the specimen can be determined 
substantially simultaneously. 


4226. The method of claim 4218, wherein the measurement device is further coupled to 
a process chamber of the ion implanter. 


4227. The method of claim 4218, wherein the measurement device is arranged laterally 
proximate t$ a process chamber of the ion implanter. 
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4228. The method of claim 
proximate to a process chamb 
controlling a wafer handler o 
coupled to the measurement device. 


^ 218, wherein the measurement device is arranged laterally 

sr of the ion implanter, the method further comprising 
c upled to the ion implanter to move the specimen to a stage 


4229. The method of claim &21 8, wherein the measurement device is arranged laterally 
proximate to a process chamber of the ion implanter, the method further comprising 
controlling a stage coupled t© the measurement device to move the specimen from the 
measurement device to the ion implanter. 


4230. The method of claiip 421 8, wherein the measurement device is arranged laterally 
proximate to a process chafnber of the ion implanter, the method further comprising 
controlling a stage coupled to the measurement device to move the specimen to a process 
chamber of the ion implanter. 

423 1 . The method of claim 421 8, the method further comprising controlling a wafer 
handler to move tme specimen Xo a stage coupled to the measurement device such that at 
least the one characterise of the layer of the specimen can be determined while the 
specimen is waiting between process steps. 

4232. The method of/claim 421 8, further comprising supporting the specimen during an 
ion implantation process step with a support device of the ion implanter, wherein an 
upper surface of the support device is substantially parallel to an upper surface of a stage 
coupled to the measurement device. 


4233. The methft|& of claim 421 8, further comprising supporting the specimen during an 
ion implantatioA process step with a support device of the ion implanter, wherein an 
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upper surface of the support device is substantially perpendicular to an upper surface of a 
stage coupled to the measurement device. 

4234. The method of claim 4218, wherein the measurement device is disposed within a 
measurement chamber, and wherein the measurement chamber is arranged laterally 
proximate to a process chamber of the ion implanter. 

4235. The method of claim 42 1 8, wherein the measurement device is disposed within a 
measurement chamber, andfwherein the measurement chamber is arranged vertically 
proximate to a process chamber of the ion implanter. 

4236. The method of claim 42 1 8, wherein the measurement device is further coupled to 
a stage disposed within a rarocess chamber of the ion implanter, the method further 
comprising controlling th| stage to support the specimen during an ion implantation 
process step. 

4237. The method of claim 421 8, wherein the measurement device is further coupled to 
a stage disposed witHn [a process chamber of the ion implanter, the method further 
comprising proce^ing^i^ne or more output signals to determine the characteristic of 
the region during an ion implantation process step. 


423 8. The method ©f claim 42 1 8, wherein the measurement device is further coupled to 
a stage disposed within a process chamber of the ion implanter, the method further 
comprising controlling the measurement device to obtain a signature characterizing the 
implantation of ions, wherein the signature comprises at least one singularity 
representative owan end of the implantation of ions. 
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4239. The method of claim 4i 1 8 , further comprising altering a parameter of one or more 
instruments coupled to the ionjimplanter in response to the determined characteristic 
using an in situ control techni }ue. 


4240. The method of claim 
chamber and a second proce, 
stage coupled to the measurement 
chamber to the second proc< 


10 4241. The method of clair 


218, wherein the ion implanter comprises a first process 
5 chamber, the method further comprising controlling a 
device to move the specimen from the first process 
s chamber. 


/421 8, wherein the ion implanter comprises a first process 
chamber and a second process chamber, the method further comprising controlling a 
stage coupled to the measwement device to move the specimen from the first process 
chamber to the second prcjjcess chamber and controlling the measurement device during 
said moving. 

4242. The method of claim 42 1 8, further comprising comparing the determined 
characteristic of the regpn and characteristics of a plurality of regions. 

I 

4243. The method of/claim 421 8, further comprising comparing the determined 
20 characteristic of the region to a predetermined range for the characteristic. 


4244. The method 4f claim 4243, further comprising generating an output signal if the 
determined characteristic is outside of the predetermined range for the characteristic. 


25 4245. The methoa of claim 421 8, further comprising altering a sampling frequency of 
the measuremendaevice in response to the determined characteristic of the region. 
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4246. The method of claim 42 1 8, further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to the determined 
characteristic using a feedback control technique. 


4247. The method of claim 4218, further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to the determined 
characteristic using a feeaforward control technique. 

4248. The method of claim 4218, further comprising generating a database, wherein the 
database comprises the determined characteristic of the region. 

4249. The method of claim 42 1 8, further comprising generating a database, wherein the 
database comprises the fletermined characteristic of the region, and calibrating the 
measurement device using the database. 

;laim 4218, further comprising generating a database, wherein the 

determined characteristic of the region, and monitoring output 

/ 

lent device using the database. 

425 1 . The method off claim 421 8, further comprising generating a database, wherein the 
database comprises trie determined characteristic of the region, and wherein the database 
further comprises characteristics of a plurality of regions. 

4252. The method/of claim 42 1 8, further comprising generating a database, wherein the 
database comprises the determined characteristic of the region, wherein the database 
further comprises ^characteristics of a plurality of regions, and wherein the determined 
characteristics oflthe plurality of regions are generated using a plurality of measurement 
devices. / 


4250. The method of j 
database comprises th^ 
signals of the measi 
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4253. The method of claim 4252, further comprising calibrating the plurality of 
measurement devices using the database. 


4254. The method of claim 4252, further comprising monitoring output signals of the 
plurality of measurement flevices using the database. 

4255. The method of claim 4218, wherein a stand alone system is coupled to the system, 
the method further comprising controlling the stand alone system to calibrate the stand 
alone system with a calibration standard and further controlling the stand alone system to 
calibrate the system. 

4256. The method of dlaim 42 1 8, wherein a stand alone system is coupled to the system 
and at least one additional system, the method further comprising controlling the stand 
alone system to calibrate the stand alone system with a calibration standard and further 
controlling the stand flone system to calibrate the system and at least the one additional 
system. 

4257. The methodjpf claim 4218, wherein the system is further configured to determine 
at least the two properties of the specimen at more than one position on the specimen, and 
wherein the specimen comprises a wafer, the method further comprising altering at least 
one parameter of one or more instruments coupled to a process tool in response to at least 
one of the determined properties of the specimen at the more than one position on the 
specimen to reduce within wafer variation of at least one of the determined properties. 

4258. The metlod of claim 4218, further comprising altering a parameter of one or more 
instruments coupled to an ion implanter in response to the determined characteristic of 
the region using a feedback control technique. 
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4259. The method of claim 421 8, further comprising altering a parameter of one or more 
instruments coupled to an ' on implanter in response to the determined characteristic of 
the region using a feedforv raid control technique. 


4260. The method of clai 
more instruments coupled 


n 4218, further comprising monitoring a parameter of one or 
to the ion implanter. 


426 1 . The method of claim 42 1 8, further comprising monitoring a parameter of one or 
10 more instruments couplec to the ion implanter and determining a relationship between the 

determined characteristic and at least one of the monitored parameters. 

4262. The method of cpim 4218, further comprising monitoring a parameter of one or 
more instruments coupled to the ion implanter, determining a relationship between the 

15 determined characteristic and at least one of the monitored parameters, and altering a 
parameter of at least one of the instruments in response to the relationship. 


20 


4263. The method onclaim 4218, further comprising altering a parameter of one or more 
instruments coupled' tf at lelast one of a plurality of semiconductor fabrication process 
tools in response tQ^uk determined characteristic of the region. 


4264. The method/of claim 4218, wherein processing the one or more output signals 
comprises: 


25 


at least partially processing the one or more output signals using a local processor, 
wherein tine local processor is coupled to the measurement device; 
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sending the partially p ocessed one or more output signals from the local 
processor to a remote ;ontroller computer; and 

further processing the partially processed one or more output signals using the 
5 remote controller computer. 

4265. The method of claim/4264, wherein at least partially processing the one or more 
output signals comprises determining the characteristic. 

. 4264, wherein further processing the partially processes 
;rmimng the characteristic. 

4267. A semiconductor device fabricated by a method, the method comprising: 

► a specimen using an ion implanter, wherein the specimen 
portion of the semiconductor device; 

periodicalljMirecjing an incident beam of light to a region of the specimen to 
periodically exci^m^ region of the specimen using an illumination system of a 
20 measurement device, wherein the measurement device is coupled to the ion 

implanter; I 

directing a sample beam of light to the periodically excited region of the specimen 
using the illummiation system; 
25 / 

measuring an intensity of the sample beam reflected from the periodically excited 
region of th^specimen using a detection system of the measurement device; 


10 4266. The method of els 
output signal comprises detj 


15 


implanting ions in^j 
comprises at 
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generating one or mojre 
reflected sample beafn; 


processing the one op- 
region of the spec 


output signals responsive to the measured intensity of the 
; and 


more output signals to determine a characteristic of the 
en. 


4268. The device of claim' 
consisting of a presence o 
ions in the region, and a 


4267, wherein the characteristic is selected from the group 
ions in the region, a depth of the region, a concentration of 
distribution profile of the region. 


4269. The device of claim 4267, wherein an additional illumination system and an 
additional detection system comprise an additional measurement device coupled to the 
ion implanter, the method further comprising processing one or more output signals 
generated by the additional measurement device to determine an additional property of 
the specimen. 

4270. The device of claim 4267, wherein processing the one or more output signals 
comprises processingtfte one or/more output signals to determine at least two properties 
of the specimen substaHmallv^imultaneously. 


4271 . The device ofjclaim 4267, further comprising periodically directing the incident 
beam of light toward! multiple regions of the specimen substantially simultaneously, 
directing the samplepeam of light to the multiple periodically excited regions of the 
specimen substantially simultaneously, and measuring the intensity of the sample beam 
reflected from the multiple periodically excited regions of the specimen substantially 
simultaneously stfch that the characteristic of the multiple regions of the specimen can be 
determined subjftantially simultaneously. 
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4272. The device of claim 
process chamber of the ion implant 


267, wherein the measurement device is further coupled to a 
er. 


4273 . The device of claim 
proximate to a process chamlber 


^267, wherein the measurement device is arranged laterally 
of the ion implanter. 


4274. The device of claim #267, wherein the measurement device is arranged vertically 
proximate to a process chamber of the ion implanter. 


4275. The device of claim 4267, wherein the measurement device is further coupled to a 
stage disposed within a process chamber of the ion implanter, and wherein processing the 
one or more output signal^' comprises determining the property of the specimen during an 
ion implantation process. 


4276. The device of claim 4267, wherein the measurement device is further coupled to a 
stage disposed within a process chamber of the ion implanter, the method further 
comprising obtaining a signature characterizing ion implantation of the specimen, 
wherein the signature comprises at least one singularity representative of an end of the ion 
implantation of thf 


l^en. 


4277. The device of claim/4267, wherein the measurement device is further coupled to a 
stage disposed withiii a process chamber of the ion implanter, the method further 
comprising altering/a parameter of one or more instruments coupled to the ion implanter 
in response to the determined property using an in situ control technique. 


4278. The device of claim 4267, wherein the etch tool comprises a first process chamber 
and a second process chamber, the method further comprising moving the specimen from 
the first process chamber to the second process chamber using a stage coupled to the 
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measurement device and pei iodically directing, directing, and measuring the intensity 
during said moving. 

4279. A method for fabrica ing a semiconductor device, comprising: 

implanting ions into a specimen using an ion implanter, wherein the specimen 
comprises at least a portion of the semiconductor device; 


periodically directing an incident beam of light to a region of the specimen to 
periodically excite the region of the specimen using an illumination system of a 
measurement device, v therein the measurement device is coupled to the ion 
implanter; 

directing a sample bea n of light to the periodically excited region of the specimen 
using the illumination system; 

measuring an intensity of the sample beam reflected from the periodically excited 
region of the specimep using a detection system of the measurement device; 

generating one o/mwe output signals responsive to the measured intensity of the 
reflected sample\bei<n^am 

processing the on&ox more output signals to determine a characteristic of the 
region of the specimen. 

4280. The method of claim 4279, wherein the characteristic is selected from the group 
consisting of a presence! of ions in the region, a depth of the region, a concentration of 
ions in the region, and k distribution profile of the region. 
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4281 . The method of claim 4279, wherein an additional illumination system and an 
additional detection system co nprise an additional measurement device coupled to the 
ion implanter, the method furtl a comprising processing one or more output signals 
generated by the additional me isurement device to determine an additional property of 


the specimen. 

4282. The method of claim 4 
comprises processing the one olr 
of the specimen substantially simultaneously 


4283. The method of claim 4^ 
beam of light toward multiple 


79, wherein processing the one or more output signals 
more output signals to determine at least two properties 


79, further comprising periodically directing the incident 
egions of the specimen substantially simultaneously, 
directing the sample beam of light to the multiple periodically excited regions of the 
specimen substantially simultaneously, and measuring the intensity of the sample beam 
reflected from the multiple periodically excited regions of the specimen substantially 
simultaneously such that the paracteristic of the multiple regions of the specimen can be 
determined substantially^ipi/iltaneously. 


4284. The method of claim 4279, wherein the measurement device is further coupled to 
a process chamber of the ion implanter. 

4285. The method of claim 4279, wherein the measurement device is arranged laterally 
proximate to a process cnamber of the ion implanter. 


4286. The method oyclaim 4279, wherein the measurement device is arranged vertically 
proximate to a proce/s chamber of the ion implanter. 
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4287. The method of clain 4279, wherein the measurement device is further coupled to 
a stage disposed within a process chamber of the ion implanter, and wherein processing 
the one or more output sign* Is comprises determining the property of the specimen during 
an ion implantation process 


pr Dcess 


4288. The method of clain 
a stage disposed within a 
comprising obtaining a signature 
wherein the signature comprises 
implantation of the specimen. 


4279, wherein the measurement device is further coupled to 
chamber of the ion implanter, the method further 
characterizing ion implantation of the specimen, 
at least one singularity representative of an end of the ion 


4289. The method of claii a 4279, wherein the measurement device is further coupled to 
a stage disposed within a process chamber of the ion implanter, the method further 
comprising altering a parameter of one or more instruments coupled to the ion implanter 
in response to the determined property using an in situ control technique. 


4290. The method of claim 4279, wherein the etch tool comprises a first process 


chamber and a second pi;$cess chamber, the method further comprising moving the 
specimen from the firit pfroce^ chamber to the second process chamber using a stage 
coupled to the measurement device and periodically directing, directing, and measuring 
the intensity during said/moving. 


4291 . A system configured to determine a characteristic of a specimen during use, 
comprising: 

an ion implaraer configured to direct ions toward the specimen during use; 


a measurement device coupled to the ion implanter, wherein the measurement 
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device is configured: 1 

to periodically direct an incident beam of light to a region of the specimen 


;e the region of the specimen during use; 


to periodically exci 


to direct a sample bjeam of light to the periodically excited region of the 
specimen during use; 


to measure an intensity of the sample beam reflected from the periodically 

I 

excited region of the specimen during use; and 


to generate one or more output signals responsive to the measured 

I 

intensity of the reflected sample beam during use; 


a local processor coupled to the measurement device and configured to at least 
partially process the one or more output signals during use; and 

/ 

a remote controller computer coupled to the local processor, wherein the remote 
controller computer il configured to receive the at least partially processed one or 
more output signals and to further process the at least partially processed one or 
more output sigpls|to determine a characteristic of the region of the specimen. 

A method for determining a characteristic of a specimen, comprising: 

implanting ions into a specimen using an ion implanter; 

periodically directing an incident beam of light to a region of the specimen to 
periodically excite the region of the specimen using an illumination system of a 
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measurement device, jwherein the measurement device is coupled to the ion 
implanter; 

directing a sample beiim of light to the periodically excited region of the specimen 
using the illumination system; 

measuring an intensity of the sample beam reflected from the periodically excited 


region of the specimei . 

generating one or mor^ 
reflected sample beam 


using a detection system of the measurement device; 

output signals responsive to the measured intensity of the 
and 


processing the one or more output signals to determine a characteristic of the 
region of the specimen , comprising: 

at least partially processing the one or more output signals using a local 
processor, wh|rein the local processor is coupled to the measurement 
device; 


sending the partially processed one or more output signals from the local 
processor tola remote controller computer; and 

further processing the partially processed one or more output signals using 
the remote controller computer. 


4293. A system configured to determine at least one characteristic of micro defects on a 
surface of a specimen miring use, comprising: 
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15 


a process tool configured to process the specimen during use; 

a stage configured to si ipport the specimen during use, wherein the stage is further 
configured to rotate du ing use; 

a measurement device poupled to the process tool, wherein the measurement 
device is further coupled to the stage, comprising: 


an illumination 
specimen during 


system configured to direct light toward the surface of the 
the process and during rotation of the stage; and 


a detection system coupled to the illumination system and configured to 
detect light propagating from the surface of the specimen during the 
process and c|uring rotation of the stage, wherein the measurement device 
is configure^ to generate one or more output signals in response to the 
detected light during use; and 


20 


a processor coupled to the measurement device and configured to determine at 
least the tfne characteristic of micro defects on the surface of the specimen from 
the one orVorg Output signals during use. 


4294. The system of plaim 4293, wherein the stage is further configured to move 
laterally during use. 


25 4295. The system of claim 4293, further comprising an additional measurement device 
coupled to the process tool, wherein the processor is further configured to determine an 
additional property of the specimen from one or more output signals generated by the 
additional measurement device. 
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4296. The system of claim 4293, wherein the detected light comprises dark field light 
propagating along a dark field path from the surface of the specimen. 


^s? a" 

SI 


m 
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5 4297. The system of claiir! 4293, wherein the detected light comprises bright field light 
propagating along a bright 1 leld path from the surface of the specimen. 


4298. The system of claim 4293 , wherein the detected light comprises dark field light 
propagating along a dark field path from the surface of the specimen and bright field light 


15 


20 


10 propagating along a bright 


field path from the surface of the specimen. 


4299. The system of claim 4293 , wherein the detected light comprises dark field light 
propagating along multiply dark field paths from the surface of the specimen. 

4300. The system of claim 4293, wherein the detected light comprises dark field light 
propagating along multiple dark field paths from the surface of the specimen and bright 
field light propagating along a bright field path from the surface of the specimen. 


kim 4293 , wherein the specimen comprises a plurality of dies 


features, and wherein the processor is further configured to 


4301. Thesyster 
having repeatable\ 

compare output signals responsive to detected light from at least two of the plurality of 
dies to determine at ifeast the one characteristic of micro defects on the surface of the 
specimen. 


25 4302. The systemjof claim 4293, wherein at least the one characteristic of micro defects 
is selected from the group consisting of a presence, a location, a number, and a type of 
micro defects on the surface of the specimen. 


Page 996 


Conley, Rose & Tayon 


u 


y ? 
09 

a 

□ 


4303. The system of 
determine at least two 
substantially simultaneously 


aim 4293, wherein the processor is further configured to 
Characteristics of micro defects on the surface of the specimen 
during use. 


5 4304. The system of < laim 4293, wherein the illumination system is further configured 
to direct light toward multiple locations on the surface of the specimen substantially 
simultaneously during the process and during rotation of the stage, and wherein the 
detection system is fu ther configured to detect light propagating from the multiple 
locations on the surface of the specimen substantially simultaneously during the process 


10 and during rotation o 
the surface of the spe 
simultaneously. 


the stage such that at least one characteristic of micro defects on 
:imen at the multiple locations can be determined substantially 


4305. The system of claim 4293, wherein the processor is further configured to 
15 determine an additio lal characteristic of the specimen from the one or more output 
signals during use^a id wherein the additional characteristic is selected from the group 
consisting of a rougl mess of the specimen, a roughness of a layer on the specimen, and a 
roughness of a^featijre of the specimen. 

JO 

20 4306. The systemJof claim 4304, wherein the process tool is selected from the group 
consisting of a lithography tool, an atomic layer deposition tool, a cleaning tool, and an 
etch tool. 


4307. The system of claim 4293, wherein the measurement device is further coupled to a 
25 process chamber of the process tool. 


4308. The system of claim 4293, wherein the measurement device is arranged laterally 
proximate to k process chamber of the process tool. 
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4309. The system of claim 4 193, wherein the measurement device is arranged laterally 
proximate to a process chamb sr of the process tool, and wherein the process tool 
comprises a wafer handler coirfigured to move the specimen to the stage during use. 


43 1 0. The system of claim 
proximate to a process chamb 
move the specimen from the 


proximate to a process chaml 


>93, wherein the measurement device is arranged laterally 
r of the process tool, and wherein the stage is configured to 
ifieasurement device to the process tool during use. 


10 43 1 1 . The system of claim 4 293, wherein the measurement device is arranged laterally 


er of the process tool, and wherein the stage is configured to 


move the specimen to the process chamber of the process tool during use. 

43 12. The system of claim 4293, wherein the system is further configured to determine 
15 at least the one characteristic! while the specimen is waiting between process steps. 

4313. The system of clainJ4293, wherein the process tool comprises a support device 
configured to support the specimen during the process, and wherein an upper surface of 
the support device is substantially parallel to an upper surface of the stage. 


43 14. The system of 


f293, wherein the process tool comprises a support device 


configured to support the specimen during the process, and wherein an upper surface of 

I 

the support device is substantially perpendicular to an upper surface of the stage. 


25 43 1 5. The system of claim 4293, wherein the measurement device is disposed within a 
measurement chamber! and wherein the measurement chamber is arranged laterally 
proximate to a process chamber of the process tool. 
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4316. The system of claim 4^93, wherein the measurement device is disposed within a 
measurement chamber, and wherein the measurement chamber is arranged vertically 
proximate to a process chaiqoer of the process tool. 

43 17. The system of claim 4293, wherein the stage is disposed within a process chamber 
of the process tool, and whjsrein the stage is further configured to support the specimen 
during the process. 


ui 


Ui 

fn 


■5SST 


4318. The system of claim 4293, wherein the stage is disposed within a process chamber 
10 of the process tool, and wfterein the processor is further configured to determine at least 

the one characteristic during the process. 

s J 

43 19. The system of claim 4293, wherein the stage is disposed within a process chamber 
of the process tool, and wherein the processor is further configured to obtain a signature 

15 characteristic of the process during use, and wherein the signature comprises at least one 
singularity representativejof an end of the process. 

4320. The system of claim 4293, wherein the stage is disposed within a process chamber 
of the process tool, wherein the processor is coupled to the process tool, and wherein the 

20 processor is further configured to alter a parameter of an instrument coupled to the 

process chamber in re^ons^to the characteristic using an in situ control technique during 
use. 


4321 . The system df claim 4293, wherein the process tool comprises a first process 
25 chamber and a second process chamber, wherein the stage is further configured to move 
the specimen from ithe first process chamber to the second process chamber during use, 
and wherein the processor is further configured to determine at least one characteristic as 
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the stage is moving the s pecimen from the first process chamber to the second process 
chamber. 

4322. The system of cl dm 4293, wherein the processor is further configured to compare 
at least the one determined characteristic to characteristics of a plurality of specimens 
during use. 


4323. The system 
at least the one 
during use. 


of clftim 4293, wherein the processor is further configured to compare 
determined characteristic to a predetermined range for the characteristic 


4324. The system of claim 4293, wherein the processor is further configured to compare 
at least the one determined characteristic to a predetermined range for the characteristic 
during use, and whereip the processor is further configured to generate an output signal if 
at least the one determined characteristic is outside of the predetermined range for the 
characteristic during use. 


4325. Thesystei 
sampling frequei 
characteristic during) 


claim 4293, wherein the processor is further configured to alter a 
the measurement device in response to at least the one determined 


4326. The system of claim 4293, wherein the processor is further configured to alter a 
parameter of one orlmore instruments coupled to the measurement device in response to 
at least the one determined characteristic using a feedback control technique during use. 


4327. The system/of claim 4293, wherein the processor is further configured to alter a 
parameter of one pr more instruments coupled to the measurement device in response to 
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at least the one dete: 
use. 


4328. The system 
a database during use, 
characteristic. 


of clkim 4293, wherein the processor is further configured to generate 
aid wherein the database comprises at least the one determined 


4329. The system of cl^im 
a database during use, 
measurement device 


usi ig 


:d characteristic using a feedforward control technique during 


md 


4293, wherein the processor is further configured to generate 
wherein the processor is further configured to calibrate the 
the database during use. 


4330. The system of claim 4293, wherein the processor is further configured to generate 

a database during use, and wherein the processor is further configured to monitor output 

f 

signals generated by measurement device using the database during use. 

f 

433 1 . The system of claim 4293, wherein the processor is further configured to generate 

■ / 

a database during usel wherein the database comprises at least the one determined 
characteristic and characteristics of a plurality of specimens, and wherein the 
characteristics offfielblur^lity of specimens are determined using the measurement 
device. 


25 


4332. The system of claim 4293, wherein the processor is further configured to generate 
a database during use, wherein the database comprises at least the one determined 
characteristic and characteristics of a plurality of specimens, and wherein the 
characteristics of th'e plurality of specimens are determined using a plurality of 
measurement devices. 
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4333. The system of c 

of measurement device 

i 

plurality of measuremei 1 


aim 4332, wherein the processor is further coupled to the plurality 
| and wherein the processor is further configured to calibrate the 
devices using the database during use. 


4334. The system of clfeim 
of measurement devices 
output signals generated 
during use. 


4332, wherein the processor is further coupled to the plurality 
and wherein the processor is further configured to monitor 
yy the plurality of measurement devices using the database 


4335. The system of claim 4293, further comprising a stand alone system coupled to the 
system, wherein the stand alone system is configured to be calibrated with a calibration 
standard during use, and wherein the stand alone system is further configured to calibrate 
the system during use. 

4336. The system of cl dm 4293, further comprising a stand alone system coupled the 
system and at least one t dditional system, wherein the stand alone system is configured to 
be calibrated with a calibration standard during use, and wherein the stand alone system is 
further configured to calibrate the system and at least the one additional system during 
use. 


4337. The system of claim 4293, wherein the system is further configured to determine 
at least the two properties of the specimen at more than one position on the specimen, 
wherein the specimen comprises a wafer, and wherein the processor is configured to alter 
at least one parameter of one or more instruments coupled to a process tool in response to 
at least one of the determined properties of the specimen at the more than one position on 
the specimen to reduce within wafer variation of at least one of the determined properties. 
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4338. The system of clajm 4293, wherein the processor is further coupled to the process 
tool. 

4339. The system of clai m 4293, wherein the processor is further coupled to the process 
tool, and wherein the processor is further configured to alter a parameter of one or more 
instruments coupled to the process chamber in response to at least the one determined 
characteristic using a feedback control technique during use. 

4340. The system of claim 4293, wherein the processor is further coupled to the process 


T 


tool, and wherein the processor is further configured to alter a parameter of one or more 


instruments coupled to the 


process chamber in response to at least the one determined 


characteristic using a feedforward control technique during use. 


4341 . The system of claim 4293, wherein the processor is further coupled to the process 
tool, and wherein the processor is further configured to monitor a parameter of one or 
more instruments coupled to the process tool during use. 


4342. The system of claim 4293, wherein the processor is further coupled to the process 
tool, wherein the proo^ssbr is further configured to monitor a parameter of one or more 
instruments coupled io tibe process tool during use, and wherein the processor is further 
configured to determine aWationship between at least the one determined characteristic 
and at least one of the monitored parameters during use. 

4343. The system oflclaim 4293, wherein the processor is further coupled to the process 
tool, wherein the proi^sor is further configured to monitor a parameter of one or more 
instruments coupledjto the process tool during use, wherein the processor is further 
configured to determine a relationship between at least the one determined characteristic 
and at least one of tfie monitored parameters during use, and wherein the processor is 
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10 


15 


further configured to alt Lr a parameter of at least one of the instruments in response to the 
relationship during use. 


4344. The system of 
of measurement device 
is coupled to at least 


or e 


4345. The system 
of process tools, and 
one or more instruments 


aim 4293, wherein the processor is further coupled to a plurality 
s, and wherein at least two of the plurality of measurement devices 
of a plurality of process chambers of the process tool. 


of cHaim 4293, wherein the processor is further coupled to a plurality 
wjierein the processor is further configured to alter a parameter of 
coupled to the plurality of process tools during use. 


4346. The system of j^laim 4293, wherein the processor comprises a local processor 
coupled to the measurement device and a remote controller computer coupled to the local 
processor, wherein the local processor is configured to at least partially process the one or 
more output signals d iring use, and wherein the remote controller computer is configured 
to further process thefat least partially processed one or more output signals during use. 


O 

5- 


20 


4347. The system of claim 4346, wherein the local processor is further configured to 
determine at lea^t the pne characteristic during use. 


4348. The system|)f claim 4346, wherein the remote controller computer is further 
configured to deterpine at least the one characteristic during use. 


4349. The system of claim 4293, wherein the process tool is selected from the group 
25 consisting of a lithography tool, an etch tool, a deposition tool, an ion implanter, a 

chemical-mechanical polishing tool, a thermal tool, a cleaning tool, and a plating tool. 
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4350. A method for dej^ mining at least one characteristic of micro defects 


specimen, comprising: 


processing the spe 


supporting the spe cimen on a stage; 


on a 


;imen in a process tool; 


rotating the stage 


directing light 
during the process 


while the specimen is supported on the stage; 


to jvard a surface of the specimen using an illumination system 
and during rotation of the stage; 


detecting light propagating from the surface of the specimen using a detection 
system during tne process and during rotation of the stage, wherein illumination 
system and the detection system comprises a measurement device, and wherein 
the measurement device is coupled to the process tool; 


generating one lor more output signals responsive to the detected light; and 

processingtfief one or more output signals to determine at least the one 
characteristic/of micro defects on the specimen. 

435 1 . The method Jof claim 4350, further comprising laterally moving the stage while 
the specimen is supported on the stage. 


43 52. The methqd of claim 4350, wherein an additional illumination system and an 
additional detection system comprise an additional measurement device coupled to the 
process tool, th^nethod further comprising processing one or more output signals 
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generated by the ad 
the specimen. 


itional measurement device to determine an additional property of 


4353. The method 
propagating along a 

4354. The method 
propagating along a 

4355. The method 
propagating along a 
propagating along a 


of claim 4350, wherein the detected light comprises dark field light 
dark field path from the surface of the specimen. 

of claim 4350, wherein the detected light comprises bright field light 
bright field path from the surface of the specimen. 


\ 

pf claim 4350, wherein the detected light comprises dark field light 
dark field path from the surface of the specimen and bright field light 
aright field path from the surface of the specimen. 


4356. The method 
propagating 


of claim 4350, wherein the detected light comprises dark field light 
along multiple dark field paths from the surface of the specimen. 


4357. The met 
propagating alon^ 


claim 4350, wherein the detected light comprises dark field light 
iple dark field paths from the surface of the specimen and bright 


field light propagating along a bright field path from the surface of the specimen. 


4358. The methop of claim 4350, wherein the specimen comprises a plurality of dies 
having repeatable/pattern features, and wherein processing the one or more output signals 
comprises compmng output signals responsive to detected light from at least two of the 
plurality of dies jjo determine at least the one characteristic of micro defects on the surface 
of the specimer 
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4359. The method of claim 4350, wherein at least the one characteristic of micro defects 
is selected from the group consisting of a presence, a location, a number, and a type of 
micro defects on the surf ice of the specimen. 

4360. The method of cl urn 4350, wherein processing the one or more output signals 
comprises processing the one or more output signals to determine at least two 
characteristics of micro defects on the specimen substantially simultaneously. 

4361 . The method of claim 4350, further comprising directing light toward multiple 
locations on the surface of the specimen substantially simultaneously during the process 
and during the rotation of the stage and detecting light propagating from the multiple 
locations substantiallylsimultaneously during the process and during the rotation of the 
stage such that at leas| one characteristic of micro defects on the surface of the specimen 
at the multiple locations can be determined substantially simultaneously. 

4362. The method ©f claim 4350, further comprising processing the one or more output 
signals to determinefan additional characteristic of the specimen, wherein the additional 
characteristic i^sSMcted from the group consisting of a roughness of the specimen, a 
roughness of the laye^ oi/the specimen, and a roughness of a feature of the specimen. 

4363. The methofl of claim 4362, wherein the process tool is selected from the group 
consisting of a lithography tool, an atomic layer deposition tool, a cleaning tool, and an 
etch tool. I 

4364. The method of claim 4350, wherein the measurement device is further coupled to 
a process chamber of the process tool. 
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4365. The method of clairrif4350, wherein the measurement device is arranged laterally 
proximate to a process chamber of the process tool. 

4366. The method of clairr 4350, wherein the measurement device is arranged laterally 
proximate to a process chan ber of the process tool, the method further comprising 
moving the specimen to the/stage with a wafer handler of the process tool. 


4367. The method of claim 4350, wherein the measurement device is arranged laterally 
proximate to a process chamber of the process tool, the method further comprising 

10 moving the specimen from the measurement device to the process tool with the stage. 

4368. The method of claim 4350, wherein the measurement device is arranged laterally 
proximate to a process cmamber of the process tool, the method further comprising 
moving the specimen frqm the measurement device to the process chamber with the 

15 stage. 


4369. The method of dlaim 4350, further comprising determining at least the one 
characteristic while the/ specimen is waiting between process steps. 


20 4370. The method bffclfcijn 4350, further comprising supporting the specimen during a 
process step with a support device of the process tool, wherein an upper surface of the 
support device is substantially parallel to an upper surface of the stage. 


4371 . The method of claim 4350, further comprising supporting the specimen during a 
25 process step with a support device of the process tool, wherein an upper surface of the 
support device is substantially perpendicular to an upper surface of the stage. 
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4372. The method of c aim 4350, wherein the measurement device is disposed within a 
measurement chamber, ;ind wherein the measurement chamber is arranged laterally 
proximate to a process chamber of the process tool. 

4373. The method of cl aim 4350, wherein the measurement device is disposed within a 
measurement chamber, a nd wherein the measurement chamber is arranged vertically 
proximate to a process cl tamber of the process tool. 


4374. The method of claim 4350, wherein the stage is disposed within a process 
chamber of the process t|)ol, the method further comprising supporting the specimen 
during a process step wi 


urn 

)0l, 

h the stage. 


4375. The method of cflaim 4350, wherein the stage is disposed within a process 
chamber of the process (tool, and wherein processing the one or more output signals 
comprises determining/the at least the one characteristic of micro defects on the specimen 
during the process. 


4376. The metlfod orclaim 4350, wherein the stage is disposed within a process 
chamber of the }>^ocesfe tjpoj, the method further comprising obtaining a signature 
characterizing processing of the specimen, wherein the signature comprises at least one 
singularity representative of an end of the processing of the specimen. 


4377. The methoa of claim 4350, wherein the stage is disposed within a process 
chamber of the profcess tool, the method further comprising altering a parameter of one or 
more instruments/coupled to the process tool in response to at least the one determined 
characteristic using an in situ control technique. 
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4378. The method of cli 


aun 


chamber and a second pr< icess chamber, the method further comprising moving the 


specimen from the first p 


ocess chamber to the second process chamber using the stage. 


4350, wherein the process tool comprises a first process 


4379. The method of ck im 4350, wherein the process tool comprises a first process 
chamber and a second process chamber, the method further comprising moving the 
specimen from the firs|pjrocess chamber to the second process chamber using the stage, 
directing light during s<iid moving, and detecting light during said moving. 


10 4380. The method of dlaim 4350, further comprising comparing at least the one 
determined characterise ? and characteristics of a plurality of specimens. 

43 8 1 . The method pf claim 43 50, further comprising comparing at least the one 


determined characteristic to a predetermined range for the characteristic. 


4382. The method of /claim 4381, further comprising generating an output signal if at 


least the one deter 


^d characteristic is outside of the predetermined range. 


4383. The method&f claim 4350, further comprising altering a sampling frequency of 
20 the measurement deryice in response to at least the one determined characteristic. 


25 


4384. The methoMof claim 4350, further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to at least the one determined 
characteristic using a feedback control technique. 


4385. The method of claim 4350, further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to at least the one determined 
characteristic using a feedforward control technique. 
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4386. The method 
database comprises at 


of clkim 4350, further comprising generating a database, wherein the 
the one determined characteristic. 


lej ist 


4387. The method of cl dm 4350, further comprising generating a database, wherein the 
database comprises at least the one determined characteristic, the method further 
comprising calibrating ths measurement device using the database. 


4388. The method of c 
database comprises at 
comprising monitoring 
database. 


dm 4350, further comprising generating a database, wherein the 
least the one determined characteristic, the method further 
cfutput signals generated by the measurement device using the 


4389. The method of c laim 4350, further comprising generating a database, wherein the 
database comprises at least the one determined characteristic, wherein the database 
further comprises characteristics of a plurality of specimens, and wherein the 
characteristics of the plurality of specimens are generated using a plurality of 
measurement def ices,fthe/fnethod further comprising calibrating the plurality of 
measurement devtee^/using the database. 


4390. The method If claim 4350, farther comprising generating a database, wherein the 
database comprises at least the one determined characteristic, wherein the database 
further comprises characteristics of a plurality of specimens, and wherein the 
characteristics of tme plurality of specimens are generated using a plurality of 
measurement devices, the method further comprising monitoring output signals generated 
by the plurality of measurement devices using the database. 
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4391. The method 
measurement device, the 
with a calibration standarc 
system. 


of claifn 4350, wherein a stand alone system is coupled to the 

ijiethod further comprising calibrating the stand alone system 
and calibrating the measurement device with the stand alone 


4392. The method of clafm 4350, wherein a stand alone system is coupled to the 
measurement device and it least one additional measurement device, the method further 
comprising calibrating th^f stand alone system with a calibration standard and calibrating 
the measurement device &i at least the one additional measurement device with the stand 
alone system. 


4393. The method of alaim 4350, further comprising determining at least the two 
properties of the specimen at more than one position on the specimen, wherein the 
specimen comprises a wafer, the method further comprising altering at least one 
parameter of one or more instruments coupled to a process tool in response to at least one 
of the determined properties of the specimen at the more than one position on the 
specimen to refduceNpthin wafer variation of at least one of the determined properties. 

4394. The methcOTof claim 4350, further comprising altering a parameter of one or more 
instruments coupled to the process chamber in response to at least the one determined 
characteristic using a feedback control technique. 

4395. The metnod of claim 4350, further comprising altering a parameter of one or more 
instruments coupled to the process chamber in response to at least the one determined 
characteristic using a feedforward control technique. 


4396. The method of claim 4350, further comprising monitoring a parameter of one or 
more instruments coupled to the process tool. 
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4397. The method of I 
more instruments coup 1 
least the one determin< :d 


4398. The method of 


:laim 4350, further comprising monitoring a parameter of one or 
ed to the process tool and determining a relationship between at 
characteristic and at least one of the monitored parameters. 


claim 4350, further comprising monitoring a parameter of one or 
more instruments coupled to the process tool, determining a relationship between at least 
the one determined characteristic and at least one of the monitored parameters, and 
altering a parameter of at least one of the instruments in response to the relationship. 

4399. The method of claim 4350, further comprising altering a parameter of one or more 
instruments coupled to at least one of a plurality of process tools in response to at least 
the one determined characteristic. 


4400. The method 
comprises: 


'4350, wherein processing the one or more output signals 


sending the 


at least partiklly processing the one or more output signals using a local processor, 
wherein the (local processor is coupled to the measurement device; 


martially processed one or more output signals from the local 
a remote controller computer; and 


processor to 

/ 

further processing the partially processed one or more output signals using the 
remote conqroller computer. 


4401 . The method of claim 4400, wherein at least partially processing the one or more 
output signals comprises determining the characteristic. 
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4402. The method 
or more output signals 


of dlaim 4400, wherein further processing the partially processed one 
jomprises determining the characteristic. 


4403. The method of dlaim 
consisting of a lithography 
chemical-mechanical p 


4350, wherein the process tool is selected from the group 
tool, an etch tool, a deposition tool, an iori implanter, a 
lishing tool, a thermal tool, a cleaning tool, and a plating tool. 


4404. A computer-implemented method for controlling a system configured to 
determine at least one characteristic of micro defects on a specimen during use, wherein 
the system comprises a measurement device coupled a stage, wherein the measurement 
ed to a process tool, and wherein the process tool is configured to 


device is further coup 
process the specimen 


controlling th< 

controlling th 
an illuminatk n 


luring use, the method comprising: 


stage to rotate while the specimen is supported on the stage; 

measurement device, wherein the measurement device comprises 
system and a detection system, comprising: 


c^ntjailnfg the illumination system to direct light toward a surface of the 
specimen during the process and during rotation of the stage; 

controlling the detection system to detect light propagating from the 
surface of the specimen during the process and during rotation of the 
stage; and 


derating one or more output signals responsive to the detected light; and 
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10 


processing the one 
of micro defects or 


)r more output signals to determine at least one characteristic 
the specimen. 


4405. The method of clai m 4404, further comprising controlling the stage to move 
5 laterally while the specim* n is supported on the stage. 


4406. The method of claifai 
measurement device coup 
processing one or more oiftput 
determine an additional p: 


4404, wherein the system further comprises an additional 
ed to the process tool, the method further comprising 

signals generated by the additional measurement device to 
operty of the specimen. 


u 

■sss3 

*0- 


4407. The method of claim 4404, wherein the detected light comprises dark field light 
propagating along a darkffield path from the surface of the specimen. 


15 4408. The method of claim 4404, wherein the detected light comprises bright field light 
propagating along a bright field path from the surface of the specimen. 


nr 


20 


4409. The method of claim 4404, wherein the detected light comprises dark field light 


propagating alor 
propagating alor 


k field path from the surface of the specimen and bright field light 
t field path from the surface of the specimen. 


4410. The method ©f^claim 4404, wherein the detected light comprises dark field light 
propagating along multiple dark field paths from the surface of the specimen. 


25 441 1 . The methda of claim 4404, wherein the detected light comprises dark field light 
propagating alonef multiple dark field paths from the surface of the specimen and bright 
field light propagating along a bright field path from the surface of the specimen. 
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4412. The method of cl; 
having repeatable pattern 


compnses comparing 
plurality of dies to dete: 


m 4404, wherein the specimen comprises a plurality of dies 
features, and wherein processing the one or more output signals 
output signals responsive to detected light from at least two of the 
inline at least the one characteristic of micro defects on the 


specimen. 


is selected from the grouj 
micro defects on the surfi 


4413. The method of claim 4404. wherein at least the one characteristic of micro defects 


consisting of a presence, a location, a number, and a type of 
,ce of the specimen. 


4414. The method of clkim 4404, wherein processing the one or more output signals to 
determine at least the one characteristic of micro defects on the specimen comprises 
substantially simultaneously determining at least two characteristics of micro defects on 
the specimen. 


44 1 5. The method of ilaim 4404, further comprising controlling the illumination system 
to direct light toward multiple locations on the surface of the specimen substantially 
simultaneously^dui^ngthe process and during the rotation of the stage and controlling the 


detection system to detect light propagating from the multiple locations substantially 
simultaneously \iufirp the process and during the rotation of the stage such that at least 
one characteristic offmicro defects on the surface of the specimen at the multiple 
locations can be determined substantially simultaneously. 


4416. The method of claim 4404, further comprising processing the one or more output 
signals to determine an additional characteristic of the specimen, wherein the additional 
characteristic is sblected from the group consisting of a roughness of the specimen, a 
roughness of thef layer on the specimen, and a roughness of a feature of the specimen. 
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4417. The method of claim 44 
consisting of a lithography tool, 
etch tool. 


4418. The method of claim 


44P- 


6, wherein the process tool is selected from the group 
an atomic layer deposition tool, a cleaning tool, and an 


4, wherein the measurement device is further coupled to 


a process chamber of the process tool. 

4419. The method of claim 4404, wherein the measurement device is arranged laterally 
proximate to a process chamber of the process tool. 

4420. The method of claim 4404, wherein the measurement device is arranged laterally 
proximate to a process chamber of the process tool, the method further comprising 
controlling a wafer handler coupled to the process tool to move the specimen to the stage. 

4421. The method of claim 4404, wherein the measurement device is arranged laterally 
proximate to a process chamber of the process tool, the method further comprising 
controlling the stage to mjove the specimen from the measurement device to the process 
tool. 


20 4422. The method )>f^i£ip4404, wherein the measurement device is arranged laterally 
proximate to a process! chamber of the process tool, the method further comprising 
controlling the stage tp move the specimen from the measurement device to a process 
chamber of the process tool. 


25 4423. The method/of claim 4404, the method further comprising controlling a wafer 
handler to move the specimen to a stage coupled to the measurement device such that at 
least the one characteristic can be determined while the specimen is waiting between 
process steps. 
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4424. The method of claim 1 404, further comprising supporting the specimen during a 
process step with a support dc vice of the process tool, wherein an upper surface of the 
support device is substantial!; * parallel to an upper surface of the stage. 


4425. The method of claim 


1404, further comprising supporting the specimen during a 


process step with a support device of the process tool, wherein an upper surface of the 
support device is substantially perpendicular to an upper surface of the stage. 


4426i The method of claimf 4404, wherein the measurement device is disposed within a 
measurement chamber, and Wherein the measurement chamber is arranged laterally 
proximate to a process chamber of the process tool. 


4427. The method of claipi 4404, wherein the measurement device is disposed within a 
measurement chamber, apld wherein the measurement chamber is arranged vertically 
proximate to a process chamber of the process tool. 

I 

4428. The method of claim 4404, wherein the stage is disposed within a process 
chamber of the process/tool, the method further comprising controlling the stage to 
support the specimen during a process step. 

u / 

4429. The methoavrflckim 4404, wherein the stage is disposed within a process 
chamber of the prodesjs tool, the method further comprising processing the one or more 
output signals to determine the characteristic of the specimen during a process step. 


4430. The method of claim 4404, wherein the stage is disposed within a process 
chamber of the process tool, the method further comprising controlling the measurement 
device to obtaim/a signature characterizing processing of the specimen, wherein the 
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signature comprises at least on: singularity representative of an end of the processing of 
the specimen. 


443 1 . The method of claim ¥ 04, further comprising altering a parameter of one or more 
instruments coupled to the process tool in response to at least the one determined 
characteristic using an in situ control technique. 


4432. The method of claim 4 104, wherein the process tool comprises a first process 
chamber and a second process chamber, the method further comprising controlling a 
stage coupled to the measurement device to move the specimen from the first process 
chamber to the second process chamber. 


4433. The method of claim? 4404, wherein the process tool comprises a first process 


chamber and a second process chamber, the method further comprising controlling a 
stage coupled to the measurement device to move the specimen from the first process 
chamber to the second process chamber, controlling the illumination system during said 
moving, and controlling the detection system during said moving. 


4434. The method of claim 4404, further comprising comparing at least the one 
determined characteristic and characteristics of a plurality of specimens. 


4435. The method of cprim 4404, further comprising comparing at least the one 
determined charactemstic to a predetermined range for the characteristic. 


4436. The method of claim 4435, further comprising generating an output signal if at 
least the one determined characteristic is outside of the predetermined range. 
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4437. The method of claim 4404, further comprising altering a sampling frequency of 
the measurement device in response to at least the one determined characteristic. 


4438. The method of claim 4404, further comprising altering a parameter of one or more 
instruments coupled to th e measurement device in response to at least the one determined 
characteristic using a feec back control technique. 

4439. The method of cL dm 4404, further comprising altering a parameter of one or more 
instruments coupled to tRe measurement device in response to at least the one determined 
characteristic using a feedforward control technique. 


4440. The method of alaim 4404, further comprising generating a database, wherein the 
database comprises at feast the one determined characteristic. 

4441 . The method oi claim 4404, further comprising generating a database, wherein the 
database comprises at least the one determined characteristic, the method further 
comprising calibrating the measurement device using the database. 


4442. The method of claim 4404, further comprising generating a database, wherein the 
database compri/^es^at least the one determined characteristic, the method further 
comprising monftpmng^utput signals of the measurement device using the database. 


4443. The metnod of claim 4404, further comprising generating a database, wherein the 
database comprises at least the one determined characteristic, and wherein the database 
further comprises characteristics of a plurality of specimens. 


Page 1020 


Conley, Rose & Tayon 


4444. The method of claim 4443, wherein the characteristics of the plurality of 
specimens are generated using a plurality of measurement devices, the method further 
comprising calibrating the plurality of measurement devices using the database. 

4445. The method of claim 4443, wherein the characteristics of the plurality of 
specimens are generated using a plurality of measurement devices, the method further 
comprising monitoring output signals of the plurality of measurement devices using the 
database. 


4446. The method of cl$m 4404, wherein a stand alone system is coupled to the system, 
the method further coinfrrfsing controlling the stand alone system to calibrate the stand 
alone system with a /alibption standard and further controlling the stand alone system to 
calibrate the syster 


4447. The method oi/claim 4404, wherein a stand alone system is coupled to the system 
and at least one additional system, the method further comprising controlling the stand 
alone system to cmil^fe the^st^nd alone system with a calibration standard and further 
controlling the stancjj alorte-system to calibrate the system and at least the one additional 
system. 


4448. The method c f claim 4404, wherein the system is further configured to determine 
at least the two prop* rties of the specimen at more than one position on the specimen, and 
wherein the specimen comprises a wafer, the method further comprising altering at least 
one parameter of one or more instruments coupled to a process tool in response to at least 
one of the determined properties of the specimen at the more than one position on the 
specimen to reduce within wafer variation of at least one of the determined properties. 
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4449. The method of cla m 4404, further comprising altering a parameter of one or more 


instruments coupled to tfr 
characteristic using a feedback control technique. 


process tool in response to at least the one determined 


4450. The method of claim 4404, further comprising altering a parameter of one or more 
instruments coupled to the process tool in response to at least the one determined 
characteristic using a feedforward control technique. 

445 1 . The method oflclaim 4404, further comprising monitoring a parameter of one or 
more instruments coupled to the process chamber. 

4452. The method of claim 4404, further comprising monitoring a parameter of one or 
more instruments coupled to the process chamber and determining a relationship between 
at least the one determined characteristic and at least one of the monitored parameters. 

4453. The method} of claim 4404, further comprising monitoring a parameter of one or 
more instruments qoupled to the process chamber, determining a relationship between at 
least the one determined characteristic and at least one of the monitored parameters, and 
altering a paraknetflr op&t least one of the instruments in response to the relationship. 

4454. The method of claim 4404, further comprising altering a parameter of one or more 
instruments coupled to at least one of a plurality of semiconductor fabrication process 
tools in response to at least the one determined characteristic. 


4455. The method of claim 4404, wherein processing the one or more output signals 
comprises: 
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at least partially proc 
wherein the local 


ssing the one or more output signals using a local processor, 
prcjcessor is coupled to the measurement device; 


sending the partially 
processor to a remofc 


Drocessed one or more output signals from the local 
controller computer; and 


%0 


"if 

fjj" 

O 

14 


further processing t$e partially processes output signal using the remote controller 
computer. 

10 4456. The method of claim 4455, wherein at least partially processing the one or more 
output signals comprises Determining the property. 

4457. The method of claim 4455, wherein further processing the partially process output 
signal comprises determining the property. 

15 

4458. The method oflclaim 4404, wherein the process tool is selected from the group 
consisting of a lithography tool, an etch tool, a deposition tool, an ion implanter, a 
chemical-mechanicaf polishing tool, a cleaning tool, a thermal tool, and a plating tool. 

20 4459. A semicon4fictof| device fabricated by a method, the method comprising: 

processings specimen in a process tool to perform at least a step of a 
semiconductor fabrication process on the specimen; 


25 


supporting the specimen on a stage; 


rotatineMhe stage while the specimen is supported on the stage; 
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10 


15 


directing light tow urd a surface of the specimen using an illumination system 


during the process 

/ 


and during rotation of the stage; 


detecting light pro pagating from the surface of the specimen using a detection 
system during the process and during rotation of the stage, wherein illumination 
system and the de ;ection system comprises a measurement device, and wherein 
the measurement device is coupled to the process tool; 


generating one oi 


processing the 
characteristic 


more output signals responsive to the detected light; and 


one 


or more output signals to determine at least the one 
of Jbicro defects on the specimen. 


4460. The device of cl aim 4459, wherein an additional illumination system and an 
additional detection system comprise an additional measurement device coupled to the 
process too, the methofl further comprising processing one or more output signals 
generated by the additfonal measurement device to determine an additional property of 
the specimen. 


20 4461 . The device\oMaim 4459, wherein at least the one characteristic of micro defects 
is selected from the group consisting of a presence, a location, a number, and a type of 
micro defects on thel surface of the specimen. 


4462. The device of claim 4459, wherein processing the one or more output signals 
25 comprises processing the one or more output signals to determine at least two 
characteristics of/nicro defects on the specimen substantially simultaneously. 
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and during the rotatioi 
locations substantially 
stage such that at least 


4463. The device of kaim 4459, further comprising directing light toward multiple 
locations on the surfac ejof the specimen substantially simultaneously during the process 

of the stage and detecting light propagating from the multiple 
simultaneously during the process and during the rotation of the 
one characteristic of micro defects on the surface of the specimen 


at the multiple location 5 can be determined substantially simultaneously. 


4464. The device 
signals to determine an 
characteristic is selectee 
roughness of the layer 


of claim 4459, further comprising processing the one or more output 
additional characteristic of the specimen, wherein the additional 
from the group consisting of a roughness of the specimen, a 
the specimen, and a roughness of a feature of the specimen. 


cm 


4465. The device of claim 4464, wherein the process tool is selected from the group 
consisting of a lithography tool, an atomic layer deposition tool, a cleaning tool, and an 
etch tool. 


4466. The device of ilaim 4459, wherein the measurement device is further coupled to a 
process chamber of tWe process tool. 

4467. The devic^M claim 4459, wherein the measurement device is arranged laterally 
proximate to a proqess) chamber of the process tool. 

4468. The device of claim 4459, wherein the measurement device is arranged vertically 
proximate to a proci ss chamber of the process tool. 


4469. The device of claim 4459, wherein the stage is disposed within a process chamber 
of the process toofl, and wherein processing the one or more output signals comprises 


7 
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15 


determining the at least th 5 one characteristic of micro defects on the specimen during the 
process. 

4470. The device of claim 4459, wherein the stage is disposed within a process chamber 
of the process tool, the m jthod further comprising obtaining a signature characterizing 
processing of the specim* n, wherein the signature comprises at least one singularity 
representative of an end ( f the processing of the specimen. 

4471 . The device of claim 4459, wherein the stage is disposed within a process chamber 
of the process tool, the method further comprising altering a parameter of one or more 
instruments coupled to me process tool in response to at least the one determined 
characteristic using an ill situ control technique. 

4472. The device of claim 4459, wherein the process tool comprises a first process 
chamber and a second process chamber, the method further comprising moving the 
specimen from the firsl process chamber to the second process chamber using the stage, 
directing light during said moving, and detecting light during said moving. 


4473. The device offclaim 4459, wherein the process tool is selected from the group 
20 consisting of a lithography tool, an etch tool, a deposition tool, an ion implanter, a 

chemical-mechanical polishing tool, a thermal tool, a cleaning tool, and a plating tool. 

4474. A method h^fa^ricating a semiconductor device, comprising: 


25 


disposing tjie specimen upon a stage, wherein the stage is disposed within a 
process climber, wherein a measurement device is coupled to the process 
chamber, and wherein the measurement device comprises an illumination system 
and a defection system; 
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processing the specimen to 
specimen using a process c 


fabricate a portion of the semiconductor device upon a 
lamber; 


rotating the stage during processing of the specimen; 

directing light toward a surface of the specimen using the illumination system 
during fabrication and rotation of the stage; 


a 

d3 


CP 

m 

5 

a 

u 


10 detecting light propagating from the surface of the specimen using the detection 

system during fabrication and rotation of the stage; and 


processing the detected light to determine a characteristic of micro defects on the 
surface of the specimen. 


15 


4475. The method of claim 4474, wherein an additional illumination system and an 
additional detection system comprise an additional measurement device coupled to the 
process too, the methodf further comprising processing one or more output signals 
generated by the additional measurement device to determine an additional property of 
20 the specimen. 


25 


4476. The methoikmclaim 4474, wherein at least the one characteristic of micro defects 
is selected from the /grQup><x)nsisting of a presence, a location, a number, and a type of 
micro defects on thfe surface of the specimen. 

4477. The method of claim 4474, wherein processing the one or more output signals 
comprises processing the one or more output signals to determine at least two 
characteristics of micro defects on the specimen substantially simultaneously. 


Page 1027 


Conley, Rose & Tayon 


4478. The method of claim 447' , further comprising directing light toward multiple 
locations on the surface of the sp< cimen substantially simultaneously during the process 

;e and detecting light propagating from the multiple 
locations substantially simultaneously during the process and during the rotation of the 
stage such that at least one characteristic of micro defects on the surface of the specimen 
at the multiple locations can be determined substantially simultaneously. 


4479. The method of claim 44f74, further comprising processing the one or more output 
signals to determine an additional characteristic of the specimen, wherein the additional 
characteristic is selected from the group consisting of a roughness of the specimen, a 
roughness of the layer on the specimen, and a roughness of a feature of the specimen. 

4480. The method of claim/4479, wherein the process tool is selected from the group 
consisting of a lithography tpol, an atomic layer deposition tool, a cleaning tool, and an 
etch tool. 

448 1 . The method of claim 4474, wherein the measurement device is further coupled to 
a process chamber of the/process tool. 

4482. The method <ff claim 4474, wherein the measurement device is arranged laterally 
proximate to a process^namber of the process tool. 

4483. The method of claim 4474, wherein the measurement device is arranged vertically 
proximate to a process chamber of the process tool. 


4484. The method of claim 4474, wherein the stage is disposed within a process 
chamber of the j^rocess tool, and wherein processing the one or more output signals 
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comprises determining the at lea£t the one characteristic of micro defects on the specimen 
during the process. 

4485. The method of claim 4474, wherein the stage is disposed within a process 
chamber of the process tool, thfe method further comprising obtaining a signature 
characterizing processing of tne specimen, wherein the signature comprises at least one 
singularity representative of an end of the processing of the specimen. 


n 

,53 


m 


us 
O 
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4486. The method of claim W474, wherein the stage is disposed within a process 

1 0 chamber of the process toolJthe method further comprising altering a parameter of one or 
more instruments coupled tp the process tool in response to at least the one determined 
characteristic using an in situ control technique. 

4487. The method of claim 4474, wherein the process tool comprises a first process 
1 5 chamber and a second process chamber, the method further comprising moving the 

specimen from the first rfrocess chamber to the second process chamber using the stage, 
directing light during sajfd moving, and detecting light during said moving. 

4488. The method ctfilaim 4474, wherein the process tool is selected from the group 
20 consisting of a lithography tool, an etch tool, a deposition tool, an ion implanter, a 

chemical-mechanical faoUsffing tool, a thermal tool, a cleaning tool, and a plating tool. 


25 


4489. A system configured to determine a characteristic of micro defects on a specimen 
during use, comprianjg: 

a process tool configured to process the specimen during use; 


a stage ccmfigured to support the specimen during use, wherein the stage is further 
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configured to rotate d 

a measurement device 
device is further co 


.^Ag use; 


coupled to the process tool, wherein the measurement 
ed to the stage, comprising: 


an illumination system configured to direct light toward the surface of the 
specimen during the process and during rotation of the stage; and 

a detection system coupled to the illumination system and configured to 
detect lightlpropagating from the surface of the specimen during the 
process anfi during rotation of the stage, wherein the measurement device 
is configured to generate one or more output signals in response to the 
detected light during use; and 

a local processor coupled to the measurement device and configured to at least 
partially process/the one or more output signals during use; and 

a remote controllenVomputer coupled to the local processor, wherein the remote 


controller computer is configured to receive the at least partially processed one or 
more output signals and to determine at least the one characteristic of micro 
defects on the specimen from the at least partially processed one or more output 
signals. 

4490. A method fojc determining a characteristic of micro defects on a specimen, 
comprising: 


processing the specimen in a process tool; 
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supporting the specimen \>n a stage; 


rotating the stage while ths specimen is supported on the stage; 


directing light toward a si 


face of the specimen using an illumination system 


during the process and during rotation of the stage; 

detecting light propagating from the surface of the specimen using a detection 
system during the proceas and during rotation of the stage, wherein illumination 
system and the detection system comprises a measurement device, and wherein 
the measurement device? is coupled to the process tool; 

generating one or mora output signals responsive to the detected light; and 

processing the one or more output signals to determine at least the one 
characteristic of micro defects on the specimen, comprising: 

at least partially processing the one or more output signals using a local 
processojv-*4perein the local processor is coupled to the measurement 
devices 

sending the partially processed one or more output signals from the local 
processor/to a remote controller computer; and 


further processing the partially processed one or more output signals using 
the remote controller computer. 

/ 


4491. A system configured to determine at least one characteristic of defects on at least 
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two sides of a specimen during ^se, comprising: 

a stage configured to support the specimen during use, wherein the stage is further 
configured to move dumig use; 

a measurement device^toupled to the stage, comprising: 

an illumination system configured to direct energy toward a front side and 
a back side off the specimen during movement of the stage; and 

a detection system coupled to the illumination system and configured to 
detect energy propagating along multiple paths from the front side of the 
specimen during movement of the stage and to detect energy propagating 
from th^pk side of the specimen during movement of the stage, wherein 
the meastarwjie^device is configured to generate one or more output 
signals responsive to the detected energy propagating along multiple paths 
from the/front side of the specimen and the detected energy propagating 
from the back side of the specimen; and 

a processor cpupled to the measurement device and configured to determine a first 
characteristic of defects on the front side of the specimen from the one or more 
output signals during use and a second characteristic of macro defects on the back 
side of the specimen from the one or more output signals during use. 

4492, The sysjtem of claim 4491, further comprising an additional measurement device 
coupled to thef stage, wherein the processor is further configured to determine an 
additional property of the specimen from one or more output signals generated by the 
additional measurement device. 
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4493. The system of claim [4491, wherein the stage is further configured to move 
laterally during use. 


5 4494. The system of clair 
rotatably during use. 


4491, wherein the stage is further configured to move 


Q 
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m 
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4495. The system of claim 4491 , wherein the stage is further configured to move 
laterally and rotatably du/ing use. 

10 

4496. The system of cMm 4491, wherein the detected energy propagating along 
multiple paths from th^ front side comprises dark field light propagating along multiple 
dark field paths. 

1 5 4497. The system of claim 449 1 , wherein the detected energy propagating along 

multiple paths from the front sides comprises dark field light propagating along multiple 
dark field paths andfbright field light propagating along a bright field path. 


4498. The 
20 side of the s 


sxstgn| of claim 4491, wherein the detected energy propagating from the back 
Emprises dark field light propagating along a dark field path. 


4499. The system of claim 4491, wherein the detected energy propagating from the back 
side of the specimen comprises bright field light propagating along a bright field path. 


25 4500. The system of claim 4491, wherein the detected energy propagating from the back 
side of the specimen comprises dark field light propagating along a dark field path and 
bright field Mght propagating along a bright field path. 
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450 1 . The system of claim 449 1 , wherein the measurement device further comprises 
non-optical components, and whecein the detected energy propagating along multiple 
paths from the front side of the specimen is responsive to a non-optical characteristic of 
the specimen. 

4502. The system of claim 449fl, wherein the measurement device further comprises 
non-optical components, and wnerein the detected energy propagating from the back side 
of the specimen is responsive t© a non-optical characteristic of the specimen. 


10 4503. The system of claim 4ft91, wherein the specimen comprises a plurality of dies 
having repeatable pattern features, and wherein the processor is further configured to 
compare output signals responsive to detected energy from at least two of the plurality of 
dies to determine the first characteristic . 


15 4504. The system of claim 4491, wherein the first characteristic is selected from the 
group consisting of a presence, a location, a number, and a type of defects on the front 
side of the specimen. 


O- 
O 


4505. The sv^tem-of dfaim 4491, wherein the second characteristic is selected from the 
20 group consisting of ajfresence, a location, a number, and a type of defects on the back 
side of the specirfign.jt ' 


25 


4506. The system/of claim 4491, wherein the defects on the front side of the specimen 
comprise macro defects or micro defects. 

4507. The sys/em of claim 4491, wherein the defects on the front side of the specimen 
comprise macro defects and micro defects. 
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4508. The system of claim 44 )1, wherein the processor is further configured to 
determine the first and second characteristics substantially simultaneously during use. 


0 


m 


10 


15 


20 


25 


4509. The system of claim 4461, wherein the illumination system is further configured 
to direct energy to multiple locations on the front side of the specimen substantially 
simultaneously during movement of the stage, and wherein the detection system is further 
configured to detect energy propagating along multiple paths from the multiple locations 
on the front side of the specimen substantially simultaneously during movement of the 
stage such that the first characteristic of defects on the front side of the specimen at the 
multiple locations can be determined substantially simultaneously. 

45 1 0. The system of claim 4491 , wherein the illumination system is further configured 
to direct energy to multiple locations on the back side of the specimen substantially 
simultaneously during movement of the stage, and wherein the detection system is further 
configured to detect energy propagating from the multiple locations on the back side of 
the specimen substantially simultaneously during movement of the stage such that the 
second characteristic/of macro defects on the back side of the specimen at the multiple 
locations can be determined substantially simultaneously. 

4511. The gySfem of claim 449 1 , wherein the processor is further configured to 
determine a^hijfl characteristic of the specimen from the one or more output signals 
during use, and wherein the third characteristic is selected from the group consisting of a 
roughness of the specimen, a roughness of a layer on the specimen, and a roughness of a 
feature of the specimen. 

45 12. The /ystem of claim 45 1 1 , wherein the system is coupled to a process tool 
selected from the group consisting of a lithography tool, an atomic layer deposition tool, a 
cleaning tool, and an etch tool. 
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4513. The system of claim 4491, wherein the system is coupled to a process tool. 

45 14. The system of claim 4491, wherein the system is coupled to a process tool, and 
5 wherein the system is disposed wipin the process tool. 

45 1 5. The system of claim 44911 wherein the system is coupled to a process tool, and 
wherein the system is arranged laterally proximate to the process tool. 


O 

If! 


a 


10 4516. The system of claim 4491, wherein the system is coupled to a process tool, and 
wherein the process tool composes a wafer handler configured to move the specimen to 
the stage during use. 

4517. The system of claim 4491, wherein the system is coupled to a process tool, and 
15 wherein the stage is configured to move the specimen from the system to the process tool 
during use. 


p. 
Q 


20 


45 1 8. The system ofclajjm 4491, wherein the system is coupled to a process tool, and 
wherein the stage fis furtM^ configured to move the specimen to a process chamber of the 
process tool during use./ 


45 19. The system of claim 4491, wherein the system is further configured to determine 
at least the one characteristic while the specimen is waiting between process steps. 


25 4520. The systemiof claim 4491 , wherein the system is coupled to a process tool, 

wherein the process tool comprises a support device configured to support the specimen 
during a processfitep, and wherein an upper surface of the support device is substantially 
parallel to an upper surface of the stage. 
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4521 . The system of claim 4491, wherein the system is coupled to a process tool, 
wherein the process tool comprisesla support device configured to support the specimen 
during a process step, and wherein an upper surface of the stage is angled with respect to 
an upper surface of the support device. 


4522. The system of claim 449 1 , 


wherein the system is coupled to a process tool, and 


wherein the process tool is selecte d from the group consisting of a lithography tool, an 
etch tool, an ion implanter, a chemical-mechanical polishing tool, a deposition tool, a 
thermal tool, a cleaning tool, and/a plating tool. 


3 

O 

yy. 
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4523. The system of claim 449fl, wherein the system is coupled to a laser cleaning tool. 

4524. The system of claim 44j91, wherein the system is coupled to a shock wave particle 
15 removal apparatus. 

4525. The system of claim 4491, wherein the system comprises a measurement 
chamber, wherein the stage and the measurement device are disposed within the 


20 



erein'the measurement chamber is coupled to a process 


25 


measurement chamber, 
tool. 


4526. The system of claim 4491, wherein the system comprises a measurement 


chamber, wherein the stage and the measurement device are disposed within the 
measurement chamber, and wherein the measurement chamber is disposed within the 
process tool. 


4527. The system of claim 4491, wherein the system comprises a measurement 
chamber, wherein the/stage and the measurement device are disposed within the 
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measurement chamber, and 
proximate to a process chambe 


whferein the measurement chamber is arranged laterally 
of the process tool. 


chamber, wherein the stage and 
measurement chamber, and wh< 


4528. The system of claim 44S1, wherein the system comprises a measurement 


the measurement device are disposed within the 
rein the measurement chamber is arranged vertically 


proximate to a process chamber of the process tool. 

4529. The system of claim 4491, wherein a process tool comprises a process chamber, 
wherein the stage is disposed/within the process chamber, and wherein the stage is further 
configured to support the specimen during a process step. 

4530. The system of claiin 449 1 , wherein a process tool comprises a process chamber, 
wherein the stage is disposed within the process chamber, wherein the stage is further 
configured to support the specimen during a process step, and wherein the processor is 
further configured to determine the first and second characteristics during the process 
step. 

453 1 . The system oralaim 449 1 , wherein a process tool comprises a process chamber, 
wherein the stage is aistfosed within the process chamber, wherein the stage is further 
configured to suppo^the s^dmen during a process step, wherein the processor is further 
configured to obtain a signature characterizing the process step during use, and wherein 
the signature comipises at least one singularity representative of an end of the process 
step. 


4532. The system of claim 4491, wherein a process tool comprises a process chamber, 
wherein the stage is disposed within the process chamber, wherein the stage is further 
configured tq support the specimen during a process step, and wherein the processor is 
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coupled to the process tool and is further configured to alter a parameter of one or more 
instruments coupled to the process tool in response to at least one of the determined 
characteristics using an in situ control technique during use. 


4533. The system of claim 4491, wherein a process tool comprises a first process 
chamber and a second process chamber, and wherein the stage is further configured to 
move the specimen from the first process chamber to the second process chamber during 
use. 


a 
Vt 


5 

o 


1 0 4534. The system of claim 449/1 , wherein a process tool comprises a first process 

chamber and a second process pamber, and wherein the system is further configured to 
determine the first and second/characteristics as the stage is moving the specimen from 
the first process chamber to tme second process chamber. 

15 4535. The system of claim/4491, wherein the processor is further configured to compare 
at least one of the detepsiijed characteristics and characteristics of a plurality of 
specimens during us(e. 

4536. The system of cl£im 4^9tr^herein the processor is further configured to compare 
20 at least one of the determined characteristics to a predetermined range for the 
characteristic during u$e. 


25 


4537. The system of claim 4536, wherein the processor is further configured to generate 
an output signal if a|£ least one of the determined characteristics is outside of the 
predetermined range for the characteristic during use. 
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4538. The system of claim 4491, {wherein the processor is further configured to alter a 
sampling frequency of the measun ment device in response to at least one of the 
determined characteristics during i ise. 


4539. The system of claim 4491 


wherein the processor is further configured to alter a 


parameter of one or more instrum mts coupled to the measurement device in response to 
at least one of the determined characteristics using a feedback control technique during 
use. 


4540. The system of claim 44Sfl, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the measurement device in response to 
at least one of the determined characteristics using a feedforward control technique during 
use. 


4541 . The system of claim 4491, wherein the processor is further configured to generate 
a database during use, and v^kerein the database comprises the determined first and 
second characteristics^ 


4542. The system ofcteim H^9LAvherein the processor is further configured to generate 
a database during use, ana wherein the processor is further configured to calibrate the 
measurement device using the database during use. 


4543 . The system of claim 4491 , wherein the processor is further configured to generate 
a database during use, and wherein the processor is further configured to monitor the one 
or more output signals generated by measurement device using the database during use. 


4544. The system pf claim 4491, wherein the processor is further configured to generate 
a database during>use, wherein the database comprises the determined first and second 
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characteristics, and wherein the database further comprises first and second 
characteristics of a plurality o f specimens. 


4545. The system of claim 4 544, wherein the first and second characteristics of the 
plurality of specimens are det jrmined using a plurality of measurement devices, wherein 
the processor is further coupl|d to the plurality of measurement devices, and wherein the 
processor is further configurejdjto calibrate the plurality of measurement devices using the 
database during use. 

4546. The system of claim 4p44, wherein the first and second characteristics of the 
plurality of specimens are determined using a plurality of measurement devices, wherein 
the processor is further cjoupjed to the plurality of measurement devices, and wherein the 
processor is further configured to monitor one or more output signals generated by the 
plurality of measurement dmrices using the database during use. 


4547. The system of claim 4491 , further comprising a stand alone system coupled to the 
system, wherein the stand alone system is configured to be calibrated with a calibration 
standard during use, andjbherein the stand alone system is further configured to calibrate 
the system during usel 

4548. The system of //laim 44H^fiirther comprising a stand alone system coupled the 
system and at least one additional system, wherein the stand alone system is configured to 
be calibrated with a calibration standard during use, and wherein the stand alone system is 
further configured ^calibrate the system and at least the one additional system during 


/ 


use. 


4549. The system of claim 449 1 , wherein the system is further configured to determine 
at least the two iroperties of the specimen at more than one position on the specimen, 

/ 
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wherein the specimen comp 
at least one parameter of one 
at least one of the determine 


ses a wafer, and wherein the processor is configured to alter 
or more instruments coupled to a process tool in response to 
properties of the specimen at the more than one position on 


the specimen to reduce withftn wafer variation of at least one of the determined properties. 

4550. The system of claii^ 4491 , wherein the processor is further coupled to a process 
tool. 


*0 
HI 


n 


455 1 . The system of claim 4491 , wherein the processor is further coupled to a process 
10 tool, and wherein the processor is further configured to alter a parameter of one or more 

instruments coupled to the process tool in response to at least one of the determined 

characteristics using a feedback control technique during use. 

| 
if 

4552. The system of claim 4491 , wherein the processor is further coupled to a process 
1 5 tool, and wherein the processor is further configured to alter a parameter of one or more 

instruments coupled td the process tool in response to at least one of the determined 
characteristics using a/feedforward control technique during use. 

4553 . The syst@ffl*of claim 449 1 , wherein the processor is further coupled to a process 
20 tool, and wherein the processor is further configured to monitor a parameter of one or 

more instrumWs coupled to the process tool during use. 


25 


4554. The system of claim 4553, wherein the processor is further configured to 
determine a relationship between at least one of the determined characteristics and at least 
one of the monitored parameters during use. 


4555. The system of claim 4554, wherein the processor is further configured to alter a 
parameter of at least one of the instruments in response to the relationship during use. 
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4556. The system of clairr 4491, wherein the processor is further coupled to a plurality 
of measurement devices, ar d wherein at least one of the plurality of measurement devices 
is coupled to at least one of a plurality of process tools. 

4557. The system of claim 449 1 , wherein the processor comprises a local processor 
coupled to the measurement device and a remote controller computer coupled to the local 
processor, wherein the local processor is configured to at least partially process the one or 
more output signals during use, and wherein the remote controller computer is configured 
to further process the at least partially processed one or more output signals during use. 

4558. The system of claim 4557, wherein the local processor is further configured to 
determine the first characteristic and the second characteristic during use. 

4559. The system of claim 4557, wherein the remote controller computer is further 
configured to determine the first characteristic and the second characteristic during use. 

4560. A method for determining at least one characteristic of defects on at least two 
sides of a spedm§n^ comprising: 

disposingTh^pecimen upon a stage, wherein the stage is coupled to a 


measurement devicefand wherein the measurement device comprises an 
illumination system and a detection system; 

moving the stage; 

directing energy toward a front side and a back side of the specimen using the 
illumination system during movement of the stage; 
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detecting energy 
specimen using the. 


prodagating along multiple paths from the front side of the 
;/d Section system during movement of the stage; 


detecting energy 
detection system 


probagating from the back side of the specimen using the 
dining movement of the stage; 


generating one or n ore output signals responsive to the detected energy 
propagating along multiple paths from the front side of the specimen and the 
detected energy propagating from the back side of the specimen; and 


processing the one or more output signals to determine a first characteristic of 
defects on a front/side of the specimen and a second characteristic of macro 
defects on a back! side of the specimen. 


4561 . The method of claim 4560, further comprising moving the stage laterally during 
said directing energy, siid detecting energy propagating along multiple paths from the 
front side of the specimen, and said detecting energy propagating from the back side of 
the specimer 


4562. The method/eff claim 4560, further comprising moving the stage rotatably during 
said directing energy, s&d detecting energy propagating along multiple paths from the 
front side of the specimen, and said detecting energy propagating from the back side of 
the specimen. 


4563. The method of claim 4560, further comprising moving the stage laterally and 
rotatably during said directing energy, said detecting energy propagating along multiple 
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paths from the front side o^the specimen, and said detecting energy propagating from the 
back side of the specimen/ 

4564. The method of claim 4560, wherein the detected light propagating along multiple 
paths from the front side/comprises dark field light propagating along multiple dark field 
paths. 


f=3 


10 


4565. The method o 
paths from the front 
paths and bright fielc 


claim 4560, wherein the detected light propagating along multiple 
s[des comprises dark field light propagating along multiple dark field 
light propagating along a bright field path. 


4566. The method 
side of the 


claim 4560, wherein the detected light propagating from the back 
specimen [comprises dark field light propagating along a dark field path. 


15 4567. The method )f claim 4560, wherein the detected light propagating from the back 
side of the specimen comprises bright field light propagating along a bright field path. 


ru 

pi 


20 


4568. The method! of claim 4560, wherein the detected light propagating from the back 


side of the speci 
bright field light } 


Uprises dark field light propagating along a dark field path and 
5agating along a bright field path. 


25 


4569. The methofl of claim 4560, wherein the stage is further coupled to an additional 
measurement device, wherein the additional measurement device comprises an additional 
illumination system and an additional detection system, the method further comprising 
processing one or more output signals generated by the additional measurement device to 
determine an additional property of the specimen. 
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4^4560, 


4570. The method of clafrr/ 4560, wherein the measurement device further comprises 
non-optical components, Aid wherein detecting energy propagating along multiple paths 
from the front side of the s pecimen comprises measuring a non-optical characteristic of 
the front side of the speck len. 


457 1 . The method of clafci 
non-optical components 
the specimen comprises a 


4560, wherein the measurement device further comprises 
wherein detecting energy propagating from the back side of 
non-optical characteristic of the back side of the specimen. 


and 


1 0 4572. The method of claim 4560, wherein the specimen comprises a plurality of dies 
having repeatable pattern [features, and wherein processing the one or more output signals 
comprises comparing det jcted energy propagating from at least two of the plurality of 


dies to determine the firs 


characteristic. 


15 4573. The method of clkim 4560, wherein the first characteristic is selected from the 
group consisting of a presence, a location, a number, and a type of defects on the front 
side of the specimen. 

4574. The method of dlaim 4560, wherein the second characteristic is selected from the 
20 group consisting of a pf-esence, a location, a number, and a type of defects on the back 
side of the specii 


.25 


4575. The method of claim 4560, wherein the defects on the front side of the specimen 
comprise macro defects or micro defects. 

4576. The method jof claim 4560, wherein the defects on the front side of the specimen 
comprise macro defects and micro defects. 


Page 1046 


Conley, Rose & Tayon 


4577. The method of clkim 
signals substantially simi iltaneously 


.4578. The method of cl&im 
locations on the front sid 
of the stage and detectin 
locations on the front sid 
of the stage such that the| first 
the multiple locations caffi 


4579. The method of c 


4560, further comprising processing the one or more output 
to determine the first and second characteristics. 


4560, further comprising directing energy toward multiple 
i of the specimen substantially simultaneously during movement 
energy propagating along multiple paths from the multiple 
s of the specimen substantially simultaneously during movement 
characteristic of defects on the front side of the specimen at 
be determined substantially simultaneously. 


aim 4560, further comprising directing energy toward multiple 


locations on the back si le of the specimen substantially simultaneously during movement 
of the stage and detecting energy propagating from the multiple locations on the back side 
of the specimen substantially simultaneously during movement of the stage such that the 
second characteristic of macro defects on the back side of the specimen at the multiple 
locations can be determined substantially simultaneously. 


4580. The method of claim 4560, further comprising processing the one or more output 
signals to determkle^lliird characteristic of the specimen, wherein the third characteristic 
is selected from the group consisting of a roughness of the specimen, a roughness of the 
layer on the specim&L an$i / a roughness of a feature of the specimen. 

458 1 . The methodlof claim 4580, wherein the stage and the measurement device are 
coupled to a process tool selected from the group consisting of a lithography tool, an 
atomic layer deposition tool, a cleaning tool, and an etch tool. 


4582. The metnod of claim 4560, wherein the stage and the measurement device are 
coupled to a process tool. 
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4583. The method o 
coupled to a process 
laterally proximate to 


claim 4560, wherein the stage and the measurement device are 
tbol, and wherein the stage and the measurement device are arranged 
the process tool. 


4584. The method o 
coupled to a process 
within the process todl 


claim 4560, wherein the stage and the measurement device are 
taol, and wherein the stage and the measurement device are disposed 


4585. The method o 
coupled to a process 
consisting of a lithography 
polishing tool, a deposition 


claim 4560, wherein the stage and the measurement device are 
1 ool, and wherein the process tool is selected from the group 

tool, an etch tool, an ion implanter, a chemical-mechanical 
tool, a thermal tool, a cleaning tool, and a plating tool. 


4586. The method of claim 4560, wherein the stage and the measurement device are 
coupled to a laser clianing tool. 


4587. Thi 
coupled to a shock 



4560, wherein the stage and the measurement device are 
particle removal apparatus. 


4588. The method of c laim 4560, wherein the stage and the measurement device are 

coupled to a process to61, wherein the process tool comprises a wafer handler, and 

I 

wherein disposing the specimen upon the stage comprises moving the specimen from the 
process tool to the stage using the wafer handler. 


4589. The method of claim 4560, wherein the stage and the measurement device are 
coupled to a process tool, the method further comprising moving the specimen to the 
process tool subsequent to said directing and said detecting using the stage. 


su!bse< 
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4590. The method of claim 4560,/further comprising determining at least the one 
characteristic while the specimen ife waiting between process steps. 


Q 


5 4591 . The method of claim 4560, wherein the stage and the measurement device are 
coupled to a process tool, wherein the process tool comprises a support device configured 
to support the specimen during a process step, and wherein an upper surface of the 
support device is substantially narallel to an upper surface of the stage. 

1 0 4592. The method of claim 4660, wherein the stage and the measurement device are 

coupled to a process tool, wherein the process tool comprises a support device configured 
to support the specimen during a process step, and wherein an upper surface of the stage 
is angled with respect to an upper surface of the support device. 

15 4593 . The method of claim 4560, wherein the stage and the measurement device are 
disposed within a measurement chamber, and wherein the measurement chamber is 
coupled to a process tooL 


4594. The method ofclaim 4-560, wherein the stage and the measurement device are 



20 disposed within a measurement chamber, and wherein the measurement chamber is 
disposed within the process tool. 


4595. The method of claim 4560, wherein the stage and the measurement device are 
disposed within a measurement chamber, and wherein the measurement chamber is 
25 arranged laterally proximate to a process chamber of the process tool. 
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15 


20 


4596. The method of claim 4660, wherein the stage and the measurement device are 
disposed within a measurement chamber, and wherein the measurement chamber is 
arranged vertically proximate io a process chamber of the process tool. 

4597. The method of claim ft560, wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 
chamber of a process tool, and wherein the support device is configured to support the 
specimen during a process step. 


10 4598. The method of clain 


4597, further comprising performing said directing and said 


detecting during the process step. 

4599. The method of claim 4598, further comprising obtaining a signature 
characterizing the process step, wherein the signature comprises at least one singularity 
representative of an end of the process step. 


4600. Themetho.dofc 
instruments coup 
characteristics using 


im 


4598, further comprising altering a parameter of one or more 
process tool in response to at least one of the determined 
ontrol technique. 


4601 . The method of claim 4560, further comprising moving the specimen from a first 
process chamber to a/second process chamber using the stage, wherein the first process 
chamber and the second process chamber are disposed within a process tool. 


25 4602. The method of claim 4601, further comprising performing said directing and said 
detecting during /aid moving the specimen from the first process chamber to the second 
process chamber; 
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20 


4603. The method of claim 


im 


determined characteristics anc determined characteristics of a plurality of specimens. 


4604. The method of claim 
5 determined characteristics to 

4605. The method of claim 


further comprising comparing at least one of the 


560, further comprising comparing at least one of the 
predetermined range for the characteristic. 

1604, further comprising generating an output signal if at 


least one of the determined characteristics is outside of the predetermined range for the 
characteristic. 


4606. The method of claim 
the measurement device in 


4560, further comprising altering a sampling frequency of 
response to at least one of the determined characteristics. 


4607. The method of claim 4560, further comprising altering a parameter of one or more 
instruments coupled to th^ineasurement device in response to at least one of the 
determined characteristics' using a feedback control technique. 


4608. The methods 
instruments coupled to 
determined charactQji 



4560, further comprising altering a parameter of one or more 
measurement device in response to at least one of the 
a feedforward control technique. 


4609. The method of claim 4560, further comprising generating a database, wherein the 
database comprises the determined first and second characteristics. 


25 4610. The method of claim 4560, further comprising generating a database, wherein the 
database comprises ihe determined first and second characteristics, the method further 
comprising calibrating the measurement device using the database. 
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461 1 . The method of claim 4560, further comprising generating a database, wherein the 
database comprises the determined first and second characteristics, the method further 
comprising monitoring the measurement device using the database. 

4612. The method of claim 4560, further comprising generating a database, wherein the 
database comprises the determined first and second characteristics, and wherein the 
database further comprises firslf and second characteristics of a plurality of specimens. 


■J3 
UT 

m. 
m 


4613* The method of claim 4pl2, wherein the first and second characteristics of the 
10 plurality of specimens are generated using a plurality of measurement devices, the method 
further comprising calibrating the plurality of measurement devices using the database. 

4614. The method of claim 46 13, wherein the first and second characteristics of the 
plurality of specimens are generated using a plurality of measurement devices, the method 
15 further comprising monitorijig output signals of the plurality of measurement devices 
using the database. 


□ 


20 


4615. The method oL6Mnm*456Q, wherein a stand alone system is coupled to the 
measurement device, ^h^p^tiipa further comprising calibrating the stand alone system 
with a calibration standard and calibrating the measurement device with the stand alone 
system. 


4616. The method of olaim 4560, wherein a stand alone system is coupled to the 
measurement device and at least one additional measurement device, the method further 
25 comprising calibrating the stand alone system with a calibration standard and calibrating 
the measurement device an at least the one additional measurement device with the stand 
alone system. 
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46 1 7. The method of claim 4560, further comprising determining at least the two 
properties of the specimen at more pan one position on the specimen, wherein the 
specimen comprises a wafer, the method further comprising altering at least one 
parameter of one or more instruments coupled to a process tool in response to at least one 

5 of the determined properties of the specimen at the more than one position on the 
specimen to reduce within wafer variation of at least one of the determined properties. 

4618. The method of claim 4560, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to at least one of the determined 

10 characteristics using a feedback /control technique. 

461 9. The method of claim 4560, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to at least one of the determined 
characteristics using a feedforward control technique. 


01 15 

m 


4620. The method of claim 14560, further comprising monitoring a parameter of one or 
more instruments coupled to the process tool. 

462 1 . The methodlof claim / tf620, further comprising determining a relationship between 



20 at least one of the dererrmried qharacteristics and at least one of the monitored parameters. 

/ 

4622. The method of cljim 462 1 , further comprising altering a parameter of at least one 
of the instruments in response to the relationship. 

25 4623 . The method of claim 4560, further comprising altering a parameter of one or more 
instruments coupled to /a plurality of process tools in response to at least one of the 
determined characterises. 
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4624. The method of claim 4560, wjierein processing the one or more output signals 
comprises: 

at least partially processing the one or more output signals using a local processor, 
wherein the local processor/is coupled to the measurement device; 

sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 


10 
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15 


further processing the partially processed one or more output signals using the 
remote controller computer. 

4625. The method of claim 4624, wherein at least partially processing the one or more 
output signals comprises determining the first and second characteristics. 

/ 

4626. The method of claim 4624, wherein further processing the partially processed one 
or more output signals-eeqvprises determining the first and second characteristics. 


4627. A computerAinmJem^ted method for controlling a system configured to 
20 determine at least one characteristic of defects oil at least two sides of the specimen 
during use, wherein the system comprises a measurement device, comprising: 


25 


controlling the measurement device, wherein the measurement device comprises 
an illumination system and a detection system, wherein the measurement device is 
coupled to ^ stage, and wherein the stage is configured to move during use, 
comprising 
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controlling the illumination system to direct energy toward a front side and 
a back side of the specimen during movement of the stage; 

controlling the detection system to detect energy propagating along 
5 multiple paths from tpe front side of the specimen during movement of the 

stage and to detect energy propagating from the back side of the specimen 
during movement of the stage; and 

generating one or more output signals responsive to the detected energy 
10 propagating along multiple path from the front side of the specimen and 

the detected energy propagating from the back side of the specimen; and 


y3 processing the one or more output signals to determine a first characteristic of 

iff / 

*g defects on a front side of the specimen and to determine a second characteristic of 

J; 15 macro defects on a back side of the specimen. 


4628. The method of claifnH627, further comprising controlling the stage, wherein the 
stage is configured to support tnfe specimen. 

20 4629. The method of claim 4627, further comprising controlling the stage to laterally 
move the stage during said controlling the illumination system and said controlling the 
detection system. 

4630. The method ot claim 4627, further comprising controlling the stage to rotatably 
25 move the stage during said controlling the illumination system and said controlling the 
detection system. 
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463 1 . The method of claim 4627, further comprising controlling the stage to laterally 
and rotatably move the stage during said controlling the illumination system and said 
controlling the detection system/ 

4632. The method of claim 4627, wherein the detected light propagating along multiple 
paths from the front side comprises dark field light propagating along multiple dark field 
paths. 


Q 


~4 


4633. The method of claim/4627, wherein the detected light propagating along multiple 
10 paths from the front sides comprises dark field light propagating along multiple dark field 

paths and bright field light propagating along a bright field path. 

4634. The method of claim 4627, wherein the detected light propagating from the back 
side of the specimen comprises dark field light propagating along a dark field path. 

15 

4635. The method of claim 4627, wherein the detected light propagating from the back 
side of the specimen comprises bright field light propagating along a bright field path. 

4636. The method of claimy627, wherein the detected light propagating from the back 
20 side of the specime^cpmrases dark field light propagating along a dark field path and 

bright field light propagating along a bright field path. 


4637. The method of claim 4627, wherein the system comprises an additional 


measurement devici, wherein the additional measurement device comprises an additional 
25 illumination system and an additional detection system, the method further comprising 
processing one or more output signals generated by the additional measurement device to 
determine an additional property of the specimen. 
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rerein the measurement device further comprises 
controlling the detection system to detect energy 
components to measure a non-optical characteristic 

4639. The method of claim 4627, /wherein the measurement device further comprises 
non-optical components, and whenein controlling the detection system to detect energy 
comprises controlling the non-optical components to measure a non-optical characteristic 
of the back side of the specimen, J 

4640. The method of claim 4627, wherein the specimen comprises a plurality of dies 
having repeatable pattern features, and wherein processing the one or more output signals 
comprises comparing detected /energy propagating from at least two of the plurality of 
dies to determine the first characteristic. 

464 1 . The method of cl< 
group consisting of a pre 
side of the specimen. I 

4642. The method of ch 
group consisting of a pre; 
side of the specimen. I 

4643. The method of claim 4627, wherein the defects on the front side of the specimen 
comprise macro defects or micro defects. 

4644. The method of claim 4627, wherein the defects on the back side of the specimen 
comprise macro defects and micro defects. 


4638. The method of claim 4627, wt 
non-optical components, and wherei 
comprises controlling the non-optica 
of the front side of the specimen. 


/4627, wherein the first characteristic is selected from the 
a location, a number, and a type of defects on the front 


, wherein the second characteristic is selected from the 
Sence, a location, a number, and a type of defects on the back 
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4645. The method of claim 4627, w lerein processing the one or more output signals to 
determine the first and second charac teristics comprises substantially simultaneously 
determining the first and second cha acteristics. 


4646. The method of claim 4627, further comprising controlling the illumination system 
to direct energy to multiple locations on the front side of the specimen substantially 
simultaneously during movement of the stage and controlling the detection system to 
detect energy propagating along multiple paths from the multiple locations on the front 
side of the specimen substantially simultaneously during movement of the stage such that 
the first characteristic of defects on the front side of the specimen at the multiple 

—— I— 

4647. The method of claim 4627, further comprising controlling the illumination system 
to direct energy toward multiple locations on the back side of the specimen substantially 
simultaneously during movement of the stage and controlling the detection system to 
detect energy propagating froaMhe multiple locations on the back side of the specimen 
substantially simultaneously duringjmovement of the stage such that the second 
characteristic of macro defects^on the back side of the specimen at the multiple locations 
can be determined substantially simultaneously. 

4648. The method of claim/4627, further comprising processing the one or more output 
signals to determine a third^characteristic of the specimen, wherein the third characteristic 
is selected from the group consisting of a roughness of the specimen, a roughness of the 
layer on the specimen, andfa roughness of a feature of the specimen. 
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4649. The method of claim 4648, 
coupled to a process tool selected f 
atomic layer deposition tool, a clea 


ivherein the, stage and the measurement device are 
•om the group consisting of a lithography tool, an 
i ng tool, and an etch tool. 


4650. The method of claim 462/, wherein the stage and the measurement device are 
coupled to a process tool. 

465 1 . The method of claim 4627, wherein the stage and the measurement device are 
coupled to a process tool, and wherein the stage and the measurement device are arranged 
laterally proximate to the process tool. 

4652. The method of claim 14627, wherein the stage and the measurement device are 
coupled to a process tool, ana wherein the stage and the measurement device are disposed 
within the process tool. 


4653. The method 
coupled to a proceSj 
consisting of a litfo 
polishing tool, a dep< 


4627, wherein the stage and the measurement device are 
tool, anckwherein the process tool is selected from the group 
aphy too), an etch tool, an ion implanter, a chemical-mechanical 
1/a thermal tool, a cleaning tool, and a plating tool. 


4654. The method of claim 4627, wherein the stage and the measurement device are 
coupled to a laser cleaning tool. 

4655. The method of claim 4627, wherein the stage and the measurement device are 
coupled to a shock wave particle removal apparatus. 


4656. The method/bf claim 4627, wherein the stage and the measurement device are 
coupled to a process tool, the method further comprising controlling a wafer handler to 
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move the specimen from the process tool to the stage, wherein the wafer handler is 
coupled to the process tool. 

4657. The method of claim 4fl27, wherein the stage and the measurement device are 
coupled to a process tool, the method further comprising controlling the stage to move the 
specimen from the system to the process tool 


10 


4658. The method of claim 4627, the method further comprising controlling a wafer 
handler to move the specimen to a stage coupled to the measurement device such that at 
least the one characteristic can be determined while the specimen is waiting between 
process steps. 


m 

5 


15 


20 


4659. The method of claim 4627, wherein the stage and the measurement device are 
coupled to a process tool, wherein the process tool comprises a support device configured 
to support the specimen during a process step, and wherein an upper surface of the 
support device is subsj&nfiii^ parallel to an upper surface of the stage. 

4660. The method orcfa&ji 4^27, wherein the stage and the measurement device are 
coupled to a process tocfl, wherein the process tool comprises a support device configured 
to support the specimen during a process step, and wherein ian upper surface of the stage 
is angled with respect to an upper surface of the support device. 


466 1 . The method or claim 4627, wherein the stage and the measurement device are 
disposed within a measurement chamber, and wherein the measurement chamber is 
25 coupled to a process tool. 
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4662. The method of claim 4627, wherein the stage and the measurement device are 
disposed within a measurement chamber, and wherein the measurement chamber is 
disposed within the process tool. 


4663. The method of claim 4627, wnerein the stage and the measurement device are 
disposed within a measurement chamber, and wherein the measurement chamber is 
arranged laterally proximate to a process chamber of the process tool. 


4664. The method of claim 4627jwherein the stage and the measurement device are 
10 disposed within a measurement chamber, and wherein the measurement chamber is 

arranged vertically proximate to a/ process chamber of the process tool. 

4665, The method of claim 4627, wherein the stage comprises a support device disposed 
within a process chamber of a process tool, and wherein the support device is configured 

15 to support the specimen during a process step. 


4666. The method of clqfim #6£5,|iirther comprising controlling the illumination system 
and controlling the detectib^systenvduring the process step. 

20 4667. The method of clapi 4666, further comprising controlling the system to obtain a 
signature characterizing trie process step, wherein the signature comprises at least one 
singularity representative of an end of the process step. 


4668. The method of /claim 4666, further comprising controlling the system to alter a 
25 parameter of one or more instruments coupled to the process tool in response to the at 
least one of the detennined characteristics using an in situ control technique. 
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4669. The method of claim 4627, fiifther comprising controlling the stage to move the 
specimen from a first process chamtfei: to a second process chamber, wherein the first 
process chamber and the second process chamber are disposed within a process tool. 


5 4670. The method of claim 4669/ further comprising controlling the illumination system 
and controlling the detection system during said moving the specimen from the first 
process chamber to the second process chamber. 

4671 . The method of claim 4627, further comprising comparing at least one of the 
10 determined characteristics and characteristics of a plurality of specimens. 


O 

n 


y t- 


4672. The method of claim 4627, further comprising comparing at least one of the 
determined characteristics to a predetermined range for the characteristic. 

15 4673. The method of claim|4672, further comprising generating an output signal if at 
least one of the determined-|jiaracteristics is outside of the predetermined range for the 
characteristic. 

4674. The method of cfe$ia^62^^irther comprising altering a sampling frequency of 
20 the measurement device ih response to at least one of the determined characteristics. 


25 


4675. The method of clfiim 4627, further comprising altering a parameter of one or more 
instruments coupled to tjhe measurement device in response to at least one of the 
determined characteristics using a feedback control technique. 

4676. The method of/claim 4627, further comprising altering a parameter of one or more 
instruments coupled tf the measurement device in response to at least one of the 
determined characteristics using a feedforward control technique. 
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4677. The method of claim 4627, 
database comprises the determined! 


first 


Ler comprising generating a database, wherein the 
and second characteristics. 


4678. The method of claim 4627/ further comprising generating a database, wherein the 
database comprises the determine/! first and second characteristics, the method further 
comprising calibrating the measurement device using the database. 

4679. The method of claim 462?, further comprising generating a database, wherein the 
database comprises the determin id first and second characteristics, the method 
monitoring the measurement de\ice using the database. 


4680. The method of claim 4627, further comprising generating a database, wherein the 
database comprises the determined first and second characteristics, and wherein the 
database further comprises firs j and second characteristics of a plurality of specimens. 


4681. The method of cl 


1680, wherein the first and second characteristics of the 


plurality of specimens/are generated using a plurality of measurement devices, the method 
further comprising calibrating th^jplurality of measurement devices using the database. 


4682. The method of claim 4680, wherein the first and second characteristics of the 

/ V ' 

plurality of specimens are generated using a plurality of measurement devices, the method 

/ 

further comprising monitoring output signals of the plurality of measurement devices 
using the database, / 


4683. The method of ciaim 4627, wherein a stand alone system is coupled to the system, 
the method further comprising controlling the stand alone system to calibrate the stand 
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alone system with a calibration stai$ard and further controlling the stand alone system to 
calibrate the system. 

4684. The method of claim 4627, wherein a stand alone system is coupled to the system 
and at least one additional systejm, the method further comprising controlling the stand 
alone system to calibrate the stand alone system with a calibration standard and further 
controlling the stand alone system to calibrate the system and at least the one additional 
system. 


4685. The method of claim J4627, wherein the system is further configured to determine 
at least the two properties of? the specimen at more than one position on the specimen, and 
wherein the specimen comprises a wafer, the method further comprising altering at least 
one parameter of one or more instruments coupled to a process tool in response to at least 
one of the determinedjuopgrties of the specimen at the more than one position on the 
specimen to reduc^ within fwa(er variation of at least one of the determined properties. 

4686. The method\?f claim 46271 further comprising altering a parameter of one or more 
instruments coupled to^a^roc^s^tool in response to at least one of the determined 
characteristics using a feedback controLtechnique. 


4687. The method of claim 4627, further comprising altering a parameter of one or more 
instruments coupled to/a process tool in response to at least one of the determined 
characteristics using a/feedforward control technique. 


4688. The method of claim 4627, further comprising monitoring a parameter of one or 
more instruments coupled to a process tool. 
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4689. The method of claim 4688, further comprising determining a relationship between 
at least one of the determined characteristics and at least one of the monitored parameters. 

4690. The method of claim 4688, further comprising altering a parameter of at least one 
of the instruments in response to the relationship. 

4691 . The method of claim 4p27, further comprising altering a parameter of one or more 
instruments coupled to a plurality of process tools in response to at least one of the 
determined characteristics. 

4692. The method of claiyi 4627, wherein processing the one or more output signals 
comprises: 


at least partially processing the one or more output signals using a local processor, 
wherein tne local'ptocessor is coupled to the measurement device; 


sending tne partially processed one or more output signals from the local 
processor toVrLnot^fo computer; and 


further processing the partially processed one or more output signals using the 
remote controller computer. 


4693. The method of claim 4692, wherein at least partially processing the one or more 
output signals comprises determining the first and second characteristics. 

4694. The method of claim 4692, wherein further processing the partially processed one 
or more output isignals comprises determining the first and second characteristics. 
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4695. A semiconductor device fabricated by a method, the method comprising: 


forming a portion of the semiconductor device upon a specimen; 

disposing the specimenrupon a stage, wherein the stage is coupled to a 
measurement device, ajfid wherein the measurement device comprises an 
illumination system and a detection system; 

moving the stage; / 

directing energy toward a front side and a back side of the specimen using the 
illumination systemlduring movement of the stage; 

spagating along multiple paths from the front side of the 
detection system during movement of the stage; 

detecting\energy propagating from the back side of the specimen using the 
detection syjJtenmunng movement of the stage; 

generating one ©r more output signals responsive to the defected energy 
propagating along multiple path from the front side of the specimen and the 
detected energy propagating from the back side of the specimen; and 

processing the one or more output signals to determine a first characteristic of 
defects on tne front side of the specimen a second characteristic of macro defects 
on the baoK side of the specimen. 


detecting energyp 
specimenusing thd 
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4696. The device of claim 4695/ wherein the detected light propagating along multiple 
paths from the front side comprises dark field light propagating along multiple dark field 
paths. 


4697. The device of claim 4695, wherein the detected light propagating along multiple 
paths from the front sides comprises dark field light propagating along multiple dark field 
paths and bright field light/propagating along a bright field path. 


O 
Us- 


4698. The device of claim 4695 , wherein the detected light propagating from the back 
10 side of the specimen comprises dark field light propagating along a dark field path. 

4699. The device of olaim 4695, wherein the detected light propagating from the back 
side of the specimen comprises bright field light propagating along a bright field path. 


CO" 


1 5 4700, The device^ claim 4695, wherein the detected light propagating from the back 
side of the spjbcime/i comprises dark field light propagating along a dark field path and 
bright field light propagating along a bright field path. 


4701. The deviae of claim4§95, wherein the stage is further coupled to an additional 
20 measurement device, wherein the additional measurement device comprises an additional 
illumination system and an additional detection system, the method further comprising 
processing one/ or more output signals generated by the additional measurement device to 
determine an additional property of the specimen. 


25 4702. Theiievice of claim 4695, wherein the measurement device further comprises 
non-opticaft components, and wherein detecting energy propagating along multiple paths 
from the front side of the specimen comprises measuring a non-optical characteristic of 
the from side of the specimen. 
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non-optical components, an( 


4703, The device of claim A 695, wherein the measurement device further comprises 


wherein detecting energy propagating from the back side of 


the specimen comprises a ndn-optical characteristic of the back side of the specimen. 
5 J 

4704. The device of claimJ4695, further comprising processing the one or more output 
signals substantially simultaneously to determine the first and second characteristics. 

4705. The device of claim 4695, further comprising directing energy toward multiple 

10 locations on the front side of the specimen substantially simultaneously during movement 
of the stage and detecting energy propagating along multiple paths from the multiple 
p locations on the front side of the specimen substantially simultaneously during movement 

Jq of the stage such that the first characteristic of defects on the front side of the specimen at 

Jf ; the multiple locations can be determined substantially simultaneously. 

£ 15 A. 

gl 4706. The devic^of claim 4695, further comprising directing energy toward multiple 

JL locations on the o^ck side of tpe specimen substantially simultaneously during movement 

=): of the stage and detfeSng^energy propagating from the multiple locations on the back side 

fU i 

q- of the specimen substantially simultaneously during movement of the stage such that the 

20 second characteristic' of macro defects on the back side of the specimen at the multiple 
locations can be determined substantially simultaneously. 


4707. The devicefof claim 4695, further comprising processing the one or more output 
signals to determine a third characteristic of the specimen, wherein the third characteristic 
25 is selected from the group consisting of a roughness of the specimen, a roughness of the 
layer on the specimen, and a roughness of a feature of the specimen. 
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4708. The device of claim 4707, wherein the stage and the measurement device are 
coupled to a process tool selected from the group consisting of a lithography tool, an 
atomic layer deposition tool, a cleaning tool, and an etch tool. 

4709. The device of claim 4695, yvherein the stage and the measurement device are 
coupled to a process tool. 

4710. The device of claim 469ffl, wherein the stage and the measurement device are 
coupled to a laser cleaning tool, i 

471 1 . The device of claim 469p, wherein the stage and the measurement device are 
coupled to a shock wave particlp removal apparatus. 

4712. A method for fabricating a semiconductor device, comprising: 

forming a portion of tipe semiconductor device upon a specimen; 

disposing the specimen upon a stage, wherein the stage is coupled to a 
measurement deviceiand wherein the measurement device comprises an 
illumination systemjajp a detection system; 

moving the stage; 

directing energy toWard a front side and a back side of the specimen using the 
illumination system/during movement of the stage; 

detecting energy propagating along multiple paths from the front side of the 
specimen using ihe detection system during movement of the stage; 
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detecting energy propagating fr©m the back side of the specimen using the 
detection system during movement of the stage; 

generating one or more outpii signals responsive to the detected energy 
propagating along multiple jpth from the front side of the specimen and the 
detected energy propagating from the back side of the specimen; and 


processing the one or more output signals to determine a first characteristic of 
defects on the front side of the specimen a second characteristic of macro defects 
on the back side of the splcimen. 


4713. The method of claim 4712, wherein the detected light propagating along multiple 
paths from the front side compijises dark field light propagating along multiple dark field 
paths. 

4714. The method of claim 4712, wherein the detected light propagating along multiple 
paths from the front sides>e5mprises dark field light propagating along multiple dark field 
paths and bright field ligm™|ppagating along a bright field path. 

47 1 5 . The method of claim 47 1 2, wherein the detected light propagating from the back 
side of the specimen comprises dark field light propagating along a dark field path. 


4716. The method of cldm 4712, wherein the detected light propagating from the back 
side of the specimen comprises bright field light propagating along a bright field path. 
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4717. The method of claim 4712, wherein the detected light propagating from the back 
side of the specimen comprises/dark field light propagating along a dark field path and 
bright field light propagating along a bright field path. 

4718. The method of claim 4712, wherein the stage is further coupled to an additional 
measurement device, whereim the additional measurement device comprises an additional 
illumination system and an additional detection system, the method further comprising 
processing one or more output signals generated by the additional measurement device to 
determine an additional property of the specimen. 


4719. The method of claim 4712, wherein the measurement device further comprises 
M3 non-optical components, and wherein detecting energy propagating along multiple paths 

;t5 ji 

yi from the front side of the/specimen comprises measuring a non-optical characteristic of 

J the front side of the specimen. 


4720. The method of (jlaim 4712, wherein the measurement device further comprises 
non-optical components, and wherein detecting energy propagating from the back side of 
the specimen comprises a non-optical characteristic of the back side of the specimen. 


20 472 1 . The method of claim 47 1 2 /further comprising processing the one or more output 
signals substantialiy^ipmtaneously to determine the first and second characteristics. 

4722. The method of claim 4712, further comprising directing energy toward multiple 
locations on the front side of the specimen substantially simultaneously during movement 
25 of the stage and detecting energy propagating along multiple paths from the multiple 

locations on the front side of the specimen substantially simultaneously during movement 
of the stage such that the first characteristic of defects on the front side of the specimen at 
the multiple locations can be determined substantially simultaneously. 
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4723. The method of claim 4712( further comprising directing energy toward multiple 
locations on the back side of the specimen substantially simultaneously during movement 
of the stage and detecting energy propagating from the multiple locations on the back side 
of the specimen substantially simultaneously during movement of the stage such that the 
second characteristic of macro defects on the back side of the specimen at the multiple 
locations can be determined substantially simultaneously. 

4724. The method of claim 4712, further comprising processing the one or more output 
signals to determine a thirdfcharacteristic of the specimen, wherein the third characteristic 
is selected from the group consisting of a roughness of the specimen, a roughness of the 
layer on the specimen, and a roughness of a feature of the specimen. 

4725. The method of clapm 4724, wherein the stage and the measurement device are 
coupled to a process tool/ selected from the group consisting of a lithography tool, an 
atomic layer deposition tool, a cleaning tool, and an etch tool. 

4726. The method ofidaini 4712, wherein the stage and the measurement device are 
coupled to a process tool. , 

4727. The method of claim 4712, wherein the stage and the measurement device are 
coupled to a laser cLeaning tool. 

4728. The method of claim 4712, wherein the stage and the measurement device are 
coupled to a shock wave particle removal apparatus. 

4729. A system configured to determine at least one characteristic of defects on at least 
two sides of a specimen during use, comprising: 
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I the specimen during use, wherein the stage is further 
ise; 

a measurement device couiled to the stage, comprising: 

stem configured to direct energy toward a front side and 
specimen during movement of the stage; and 

a detection systehi coupled to the illumination system and configured to 
detect energy propagating along multiple paths from the front side of the 
specimen during movement of the stage and to detect energy propagating 
from the back side of the specimen during movement of the stage, wherein 
the measurement device is configured to generate one or more output 
signals responsive to the detected energy propagating along multiple paths 
from the front side of the specimen and the detected energy propagating 
from the back side of the specimen; 

a local processorpupi^d^J*) the measurement device and configured to at least 
partially process me one or more output signals during use; and 

a remote controller computer coupled to the local processor, wherein the remote 
controller computer is configured to receive the at least partially processed one or 
more output signals and to determine a first characteristic of defects on the front 
side of the specimen from the one or more output signals during use and a second 
characteristic of macro defects on the back side of the specimen from the one or 
more output signals during use. 


a stage configured to suppor 
configured to move during i 


an illumination s> 
a back side of the 
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4730. A method for determining pt least one characteristic of defects on at least two 
sides of a specimen, comprising: 

disposing the specimen upon a stage, wherein the stage is coupled to a 
measurement device, any wherein the measurement device comprises an 
illumination system and/ a detection system; 


moving the stage; 

directing energy toward a front side and a back side of the specimen using the 
illumination system during movement of the stage; 


detecting energy propagating along multiple paths from the front side of the 
specimen using the detection system during movement of the stage; 


detecting en£ 
detection 


pagating from the back side of the specimen using the 
Airing movement of the stage; 



generating one ochmre output signals responsive to the detected energy 
propagating along multiple paths from the front side of the specimen and the 
detected energy (propagating from the back side of the specimen; and 


processing the' one or more output signals to determine a first characteristic of 
defects on the front side of the specimen and a second characteristic of macro 
defects on tne back side of the specimen, comprising: 
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at least partially processing the one or more output signals using a local 
processor, wherein/the local processor is coupled to the measurement 
device; 

sending the at le^t partially processed one or more output signals from the 
local processor t© a remote controller computer; and 

further processing the at least partially processed one or more output 
signals using the remote controller computer. 

473 1 . A system configured jto determine at least two properties of a specimen during 
use, comprising: 

a stage configured to support the specimen during use; 

a measurement device coupled to the stage, comprising: 

an^ttumii&tioii system configured to direct energy toward a surface of the 
Decimenidurimg use; and 

a detection system coupled to the illumination system and configured to 
detect energy propagating from the surface of the specimen during use, 
wherem the measurement device is configured to generate one or more 
outpdt signals responsive to the detected energy during use; and 


a processor/coupled to the measurement device and configured to determine a first 
property and a second property of the specimen from the one or more output 
signals dimng use, wherein the first property comprises a presence of macro 
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defects on the specimen, and wherein the second property comprises overlay 
misregistration of the specimen. 

4732. The system of claim 47^1 , wherein the stage is further configured to move 
5 laterally during use. 

4733 . The system of claim f 73 1 , wherein the stage is further configured to move 
rotatably during use. 

10 4734. The system of clai^i 473 1 , wherein the stage is further configured to move 
laterally and rotatably during use. 


4735. The system of clpm 473 1 , wherein the illumination system comprises a single 
energy source. 

15 

fQ 4736. The system of claim 473 1 , wherein the illumination system comprises more than 

one energy sc 


4737. The\ystei^L?of claim ^31, wherein the detection system comprises a single energy 
20 sensitive device. 


4738. The system of claim 473 1 5 wherein the detection system comprises more than one 
energy sensitive devices. 


25 4739. The system of claim 473 1 , wherein the measurement device further comprises a 


j. 

non-imaging scatterometer, 
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4740. The system of claim f 73 1 , wherein the measurement device further comprises a 
scatterometer. 

4741 . The system of claim! 473 1 , wherein the measurement device further comprises a 
5 spectroscopic scatterometer 

4742. The system of clapn 473 1 , wherein the measurement device further comprises a 
reflectometer. 


1 0 4743 . The system of chum 473 1 , wherein the measurement device further comprises a 
spectroscopic reflectometer. 


4744. The system of cjaim 473 1 , wherein the measurement device further comprises an 
ellipsometer. 

15 

4745 . The system of jfclaim 473 1 , wherein the measurement device further comprises a 
spectroscopic ellipsometer. 

/ft 

4746. The s)kem jf claim 473 1 , wherein the measurement device further comprises a 
20 bright field imWng^vice. 

4747. The system of claim 473 1 , wherein the measurement device further comprises a 
dark field imaging device. 

25 4748. The system of claim 473 1 , wherein the measurement device further comprises a 
bright field and^ark field imaging device. 
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4749. The system of claim 473 1 , ^herein the measurement device further comprises a 
non-imaging bright field device. 

4750. The system of claim 473 1 ,/ wherein the measurement device further comprises a 
non-imaging dark field device. 

475 1 . The system of claim 47311 , wherein the measurement device further comprises a 
non-imaging bright field and dark field device. 

4752. The system of claim 4p 1, wherein the measurement device further comprises a 
double dark field device. 

4753 . The system of claim W73 1 , wherein the measurement device further comprises a 
coherence probe microscope. 

4754. The system of clai/n 4731, wherein the measurement device further comprises an 
interferometer. 


4755. The sysrem of cj| 
optical profilometer. 


473 1, wherein the measurement device further comprises an 


4756. The system oi data 473 1, wherein the measurement device further comprises at 
least a first measurement/ device and a second measurement device, and wherein the first 
and second measurement devices are selected from the group consisting of a non-imaging 
scatterometer, a scattetometer, a spectroscopic scatterometer, a reflectometer, a 
spectroscopic reflectometer, an ellipsometer, a spectroscopic ellipsometer, a bright field 
imaging device/a^ark field imaging device, a bright field and dark field imaging device, 
a non-imaging^oright field device, anon-imaging dark field device, a non-imaging bright 
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field and dark field device, a cohereijce probe microscope, an interferometer, and an 
optical profilometer. 

4757. The system of claim 473 1 , ^herein the measurement device further comprises at 
5 least a first measurement device and a second measurement device, and wherein optical 

elements of the first measurement/device comprise optical elements of the second 
measurement device. 

4758. The system of claim 473 k , wherein the macro defects comprises resist 
10 contamination of a back side of /the specimen. 


03 


Ui 

V. 5 


01 

w 

3 

E3 


4759. The system of claim 413 1 , wherein the processor is further configured to 
determine a third property of the specimen from the one or more output signals during 
use, and wherein the third property is selected from the group consisting of a roughness of 

15 the specimen, a roughness of/a layer on the specimen, and a roughness of a feature of the 
specimen. 

4760. The system of claim 473 1, wherein the illumination system is further configured 
to direct energy toward a bottom surface of the specimen during use, wherein the 

20 detection system is fu^ercoitfigiired to detect energy propagating from the bottom 
surface of the specimen dunpg use, and/wherein the first property further comprises a 
presence of macro defects on H\e_bpttom surface of the specimen. 


476 1 . The system of claim 473 1 , wherein the system is further configured to determine 
25 at least the two properties of the specimen substantially simultaneously during use. 


4762. The system oftclaim 473 1 , wherein the illumination system is further configured 
to direct energy to multiple locations on the surface of the specimen substantially 
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simultaneously, and wherein the /detection system is further configured to detect energy 
propagating from the multiple locations on the surface of the specimen substantially 


simultaneously such that one or 


more of the at least two properties of the specimen can be 


determined at the multiple locations substantially simultaneously. 


4763. The system of claim 47 5 1 , wherein the system is coupled to a process tool. 


4764. The system of claim 473 1 , wherein the system is coupled to a process tool, and 
wherein the system is disposeji within the process tool. 


4765. The system of claim 473 1 , wherein the system is coupled to a process tool, and 
wherein the system is arranged laterally proximate to the process tool. 


it 

4766. The system of claim 473 1 , wherein the system is coupled to a process tool, and 
1 5 wherein the process tool comprises a wafer handler configured to move the specimen to 
the stage during use. 


20 


4767. The system of claim 473 1 , wherein the system is coupled to a process tool, and 
wherein the stage isjaujfigured to move the specimen from the system to the process tool 
during use. 


25 


4768. The system oflclaim 473 1 , wherein the system is coupled to a process tool, and 
wherein the stage is further configured to move the specimen to a process chamber of the 
process tool during use. 

4769. The system! of claim 473 1 , wherein the system is coupled to a process tool, and 
wherein the system is further configured to determine at least the two properties of the 
specimen while the specimen is waiting between process steps. 
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4770. The system of claim 473 1 , wherein the system is coupled to a lithography tool, 
wherein the system is configured tp determine the first property of the specimen prior to 
an exposure step of a lithography process, and wherein the system is configured to 
determine the second property subsequent to the exposure step of the lithography process. 

477 1 . The system of claim 473JI , wherein the system is coupled to a lithography tool, 
and wherein the system is configured to determine the first and second properties of the 
specimen subsequent to an exposure step of a lithography process. 

4772. The system of claim 4/3 1 > wherein the system is coupled to a process tool, 
wherein the process tool comprises a support device configured to support the specimen 
during a process step, and wnerein an upper surface of the support device is substantially 
parallel to an upper surface of the stage. 

4773. The system of claim 473 1, wherein the system is coupled to a process tool, 
wherein the process tool comprises a support device configured to support the specimen 
during a process sten^^iawherein an upper surface of the stage is angled with respect to 
an upper surface oS the support device. 

4774. The system of dain^47Mfwherein the system is coupled to a process tool, and 
wherein the process topi comprises a lithography tool. 

4775. The system of claim 473 1, wherein the system further comprises a measurement 
chamber, wherein tne stage and the measurement device are disposed within the 
measurement chamber, and wherein the measurement chamber is coupled to a process 
tool. / 
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4776. The system of claim 473 1 , wherein the system further comprises a measurement 
chamber, wherein the stage and the m sasurement device are disposed within the 
measurement chamber, and wherein ti e measurement chamber is disposed within a 
process tool. 

4777. The system of claim 473 1 , w&erein the system further comprises a measurement 
chamber, wherein the stage and the measurement device are disposed within the 
measurement chamber, and wherein/the measurement chamber is arranged laterally 
proximate to a process chamber of a process tool. 

4778. The system of claim 473 1 ,/ wherein the system further comprises a measurement 
chamber, wherein the stage and the measurement device are disposed within the 
measurement chamber, and wherein the measurement chamber is arranged vertically 
proximate to a process chamber of a process tool. 

4779. The system of claim 4/31, wherein a process tool comprises a process chamber, 
wherein the stage is disposed/within the process chamber, and wherein the stage is further 
configured to support4he-$p?cimen during a process step. 


20 4780. The system oraakft 4779/wherein the processor is further configured to 

determine one or more of^t least the two properties of the specimen during the process 
step. 


478 1 . The system of claim 4780, wherein the processor is further configured to obtain a 
25 signature characterizing the process step during use, and wherein the signature comprises 
at least one singularity representative of an end of the process step. 
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4782. The system of claim 4780, wherein the processor is further coupled to the process 
tool and is further configured to altir a parameter of one or more instruments coupled to 
the process tool in response to at lqast one of the determined properties using an in situ 
control technique during use. 

4783 . The system of claim 473 1| wherein a process tool comprises a first process 
chamber and a second process chamber, and wherein the stage is further configured to 
move the specimen from the firsjt process chamber to the second process chamber during 
use. 

4784. The system of claim 4783, wherein the system is further configured to determine 
at least one of the two properties of the specimen as the stage is moving the specimen 
from the first process chamber to the second process chamber. 


1 5 4785. The system of claim 473 1 , wherein the processor is further configured to compare 
at least one of the determinqa properties of the specimen and properties of a plurality of 
specimens during use. 

4786. The system ^f claiin ^73 1 , wherein the processor is further configured to compare 
20 at least one of the determ/ne^ properties of the specimen to a predetermined range for the 

property during use. 

4787. The system of claim 4786, wherein the processor is further configured to generate 
an output signal if at feast one of the determined properties of the specimen is outside of 

25 the predetermined raiige for the property during use. 
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4788. The system of claim 4731, wherein/the processor is further configured to alter a 
sampling frequency of the measurement device in response to at least one of the 
determined properties of the specimen duffing use. 

4789. The system of claim 473 1 , wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the measurement device in response to 
at least one of the determined properties using a feedback control technique during use. 

4790. The system of claim 473 1 , wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the measurement device in response to 
at least one of the determined properties using a feedforward control technique during 
use. 

479 1 . The system of claim 473 1 , wherein the processor is further configured to generate 
a database during use, wherein the database comprises the determined first and second 
properties of the specimen, and wherein the processor is further configured to calibrate 
the measurement device using the database during use. 

4792. The system of claim 4731, wherein the processor is further configured to generate 
a database during use, ^lerciiFlhe database comprises the determined first and second 
properties of the specimet^am wherein/the processor is further configured to monitor 
output signals generated by m^asiirement device using the database during use. 

4793 . The system of claim 473 1 , wherein the processor is further configured to generate 
a database during use, wherein the database comprises the determined first and second 
properties of the specimen, and wherein the database further comprises first and second 
properties of a pluiality/rf specimens determined using a plurality of measurement 
devices. 
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4794. The system of claim 479^1 wherein the processor is further coupled to the plurality 
of measurement devices, and wherein the processor is further configured to calibrate the 
plurality of measurement devices using the database during use. 


4795. The system of claim 4793, wherein the processor is further coupled to the plurality 
of measurement devices, and wherein the processor is further configured to monitor 
output signals generated by the} plurality of measurement devices using the database 
during use. 

4796. The system of claim 4[731, further comprising a stand alone system coupled to the 
system, wherein the stand alone system is configured to be calibrated with a calibration 
standard during use, and whjsrein the stand alone system is further configured to calibrate 
the system during use. 


4797. The system of claim 4731, further comprising a stand alone system coupled the 
system and at least one additional system, wherein the stand alone system is configured to 
be calibrated with a^iUrath>n standard during use, and wherein the stand alone system is 
further configured ip cal/brgrte the system and at least the one additional system during 
use. 


4798. The system of claim 473 1, wherein the system is further configured to determine 
at least the two properties of the specimen at more than one position on the specimen, 
wherein the specimen comprises a wafer, and wherein the processor is configured to alter 
at least one parameter/of one or more instruments coupled to a process tool in response to 
at least one of the dpermined properties of the specimen at the more than one position on 
the specimen to rdauce within wafer variation of at least one of the determined properties. 
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4799. The system of claim 473 1, wherein the processor is further coupled to a process 
tool, and wherein the processor is further configured to alter a parameter of one or more 
instruments coupled to the process/tool in response to at least one of the determined 
properties using a feedback control technique during use. 

4800. The system of claim 473 1L wherein the processor is further coupled to a process 
tool, and wherein the processor ]k further configured to alter a parameter of one or more 
instruments coupled to the process tool in response to at least one of the determined 
properties using a feedforward control technique during use. 


4801 . The system of claim 47p 1 5 wherein the processor is further coupled to a process 
Q tool, and wherein the processor is further configured to monitor a parameter of one or 

k & more instruments coupled to the process tool during use. 


15 4802. The system of claim 4-801, wherein the processor is further configured to 

determine . a relationship between at least one of the determined properties and at least one 
of the monitored parametersfduring use. 



4803. The systenvof claim 4802, wherein the processor is further configured to alter a 
20 parameter of at leak^jmgxn the instruments in response to the "relationship during use. 

4804. The system of claim 473 1 , wherein the processor is further coupled to a plurality 
of measurement devices/ and wherein the plurality of measurement devices is coupled to 
a plurality of process tools. 


4805. The system of fclaim 473 1 , wherein the processor is further coupled to a plurality 
of process tools, and wherein the processor is further configured to alter a parameter of 
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one or more instruments coupledjto at least one of the plurality of process tools during 
use. 

4806. The system of claim 473A. , wherein the processor comprises a local processor 
coupled to the measurement device and a remote controller computer coupled to the local 
processor, wherein the local processor is configured to at least partially process the one or 
more output signals during use/ and wherein the remote controller computer is configured 
to further process the at least partially processed one or more output signals during use. 
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1 0 4807. The system of claim 4806, wherein the local processor is further configured to 
determine the first property and the second property of the specimen during use. 

4808. The system of claim 4806, wherein the remote controller computer is further 
configured to determine the prst property and the second property of the specimen during 

15 use. 

4809. A method for determining at least two properties of a specimen, comprising: 


20 


disposing(the specjfimeA upon a stage, wherein the stage is coupled to a 
measuremeMjievjic^ and wherein the measurement device comprises an 
illumination system and a detection system; 


directing energy toward a surface of the specimen using the illumination system; 


25 


detecting energy propagating from the surface of the specimen using the detection 
system; 


generating one or more output signals responsive to the detected energy; and 
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processing the one or more Autput signals to determine a first property and a 
second property of the specimen, wherein the first property comprises a presence 
of macro defects on the specimen, and wherein the second property comprises 
overlay misregistration of the specimen. 

48 1 0. The method of claim 4809, further comprising laterally moving the stage during 
said directing energy and said detecting energy. 


O 
if 
M 


10 4811. The method of claim 4809, further comprising rotatably moving the stage during 
said directing energy and said detecting energy. 

48 12. The method of claim A809, further comprising laterally and rotatably moving the 
stage during said directing energy and said detecting energy. 


15 


4813. The method of claipi 4809, wherein the illumination system comprises a single 
energy source. 


h 


I 


48 14. The ihethod of cjaim 4809,/wherein the illumination system comprises more than 
20 one energy soi 


- 48 1 5. The method of claiAi 4809, wherein the detection system comprises a single 
energy sensitive devifce. 


25 4816. The method of claim 4809, wherein the detection system comprises more than one 
energy sensitive devices. 
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48 17. The method of claim 4809, wherein the measurement device further comprises a 
non-imaging scatterometer. 

481 8. The method of claim 4809, wherein the measurement device further comprises a 
5 scatterometer. 

48 19. The method of claim 4809, vfherein the measurement device further comprises a 
spectroscopic scatterometer. 

1 0 4820. The method of claim 4809, jwherein the measurement device further comprises a 
reflectometer. 


yj. 482 1 . The method of claim 480<?, wherein the measurement device further comprises a 

yt . 

Cj spectroscopic reflectometer. 

£ 15 

s s s 
-C? ? 

ft] 4822. The method of claim 48p9, wherein the measurement device further comprises an 

□ ellipsometer. 



4823. The method of clain/f 8(f9, wherein the measurement device further comprises a 
20 spectroscopic ellipsometer^ 

4824. The method of claiiA 4809, wherein the measurement device further comprises a 
bright field imaging device. 

25 4825. The method of claim 4809, wherein the measurement device further comprises a 
dark field imaging devide. 
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4826. The method of claim 48C 9, wherein the measurement device further comprises a 
bright field and dark field imagi lg device. 
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15 


4827. The method of claim 48 )9, wherein the measurement device further comprises a 
5 non-imaging bright field device . 

4828. The method of claim 4J 09, wherein the measurement device further comprises a 
non-imaging dark field device. 

10 4829. The method of claim 4|09, wherein the measurement device further comprises a 
non-imaging bright field and dark field device. 


4830. The method of claim 4.809, wherein the measurement device further comprises a 


double dark field device. 


483 1 . The method o^6lai&i>4809 5 wherein the measurement device further comprises a 
coherence probe miiroscopei 

\ /J, , 

4832. The method or<^aii^8^9, wherein the measurement device further comprises an 
20 interferometer. 


4833. The method of claipi 4809, wherein the measurement device further comprises an 
optical profilometer. 


25 4834. The method of claim 4809, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein the first 
and second measurement devices are selected from the group consisting of a non-imaging 
scatterometer, a scatte/ometer, a spectroscopic scatterometer, a reflectometer, a 
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spectroscopic reflectometer, an ellipsometer, a spectroscopic ellipsometer, a bright field 
imaging device, a dark field imaging device, a bright field and dark field imaging device, 

non-imaging dark field device, a non-imaging bright 


a non-imaging bright field devi/e, 
field and dark field device, a coher< ;nce probe microscope, an interferometer, and an 


optical profilometer. 


4835. The method of claim 4809J wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein optical 
elements of the first measuremenf device comprise optical elements of the second 

1 0 measurement device. 

4836. The method of claim 480)9, wherein the macro defects comprise resist 
contamination on a back side of pie specimen. 

1 5 4837. The method of claim 4S09, further comprising processing the one or more output 
signals to determine a third property of the specimen, wherein the third property is 
selected from the group consisting of a roughness of the specimen, a roughness of a layer 
on the specimen, and f rouglpiess of a feature on the specimen. 


20 4838. The method of claini 480& further comprising directing energy toward a bottom 
surface of the specimen an<& detecting energy propagating from the bottom surface of the 
specimen, wherein the firsi property further comprises a presence of macro defects on the 
bottom surface of the specimen. 


25 4839. The method of cjfaim 4809, wherein processing the one or more output signals to 
determine the first andysecond properties of the specimen comprises substantially 
simultaneously determining the first and second properties of the specimen. 
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4840. The method of claim 4809, furthe j comprising directing energy toward multiple 
locations on the surface of the specimen substantially simultaneously and detecting 
energy propagating from the multiple locations substantially simultaneously such that one 
or more of the at least two properties of pe specimen can be determined at the multiple 

5 locations substantially simultaneously. 

4841 . The method of claim 4809, wherein the stage and the measurement device are 
coupled to a process tool. 

10 4842. The method of claim 4809, wherein the stage and the measurement device are 

coupled to a process tool, and wherein the stage and the measurement device are arranged 

—f 

4843. The method of claim 4809, wherein the stage and the measurement device are 
1 5 coupled to a process tool, and wherein the stage and the measurement device are disposed 
within the process tool. 



4844. The method of cl^rff^8tt9>^ wherein the stage and the measurement device are 
coupled to a lithography 



4845. The method of claim 4809, wherein the stage and the measurement device are 
coupled to a lithography tool, the method further comprising determining the first 
property prior to an exposure step of the lithography process and determining the second 
property subsequent to ihe exposure step of the lithography process. 

4846. The method df claim 4809, wherein the stage and the measurement device are 
coupled to a lithography tool, the method further comprising determining the first and 
second properties subsequent to an exposure step of a lithography process. 
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4847. The method of claim 4809, wherein the stage and the measurement device are 


coupled to a process tool, wherein 
wherein disposing the specimen u] 


the process tool comprises a wafer handler, and 

on the stage comprises moving the specimen from the 


5 process tool to the stage using the [wafer handler. 
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4848. The method of claim 4809, wherein the stage and the measurement device are 
coupled to a process tool, the memod further comprising moving the specimen to the 
process tool subsequent to said directing and said detecting using the stage. 

4849. The method of claim 4809, wherein the stage and the measurement device are 
coupled to a process tool, the method further comprising determining at least the two 
properties of the specimen while the specimen is waiting between process steps. 

4850. The method of claim 4809, wherein the stage and the measurement device are 
coupled to a process tool, wherein the process tool comprises a support device configured 
to support the specimen during a process step, and wherein an upper surface of the 
support device is substiyritqUy parallel to an upper surface of the stage. 

4851. The method of claim 4809rwherein the stage and the measurement device are 
coupled to a process toolJ wherein the process tool comprises a support device configured 
to support the specimen during a process step, and wherein an upper surface of the stage 
is angled with respect to an upper surface of the support device. 


25 4852. The method of claim 4809, wherein the stage and the measurement device are 
disposed within a measurement chamber, and wherein the measurement chamber is 
coupled to a process tool. 
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4853. The method of claim 4809, wherein the stage and the measurement device are 
disposed within a measurement chu mber, and wherein the measurement chamber is 


disposed within a process tool. 

4854. The method of claim 4809 
disposed within a measurement cnamber. 
arranged laterally proximate to a 


wherein the stage and the measurement device are 
, and wherein the measurement chamber is 
rfrocess chamber of a process tool. 


4855. The method of claim 4809, wherein the stage and the measurement device are 
1 0 disposed within a measurement chamber, and wherein the measurement chamber is 
arranged vertically proximate to a process chamber of a process tool. 


4856. The method of claim 4809, wherein the stage and the measurement device are 
disposed within a measurementjchamber, wherein disposing the specimen upon the stage 
15 comprises disposing the specimen upon a support device disposed within a process 


chamber of a process tool, and' wherein the support device is configured to support the 



, further comprising performing said directing and said 


specimen during a process step 

4857. The method of claim 
20 detecting during the p; 


4858. The method of clam"4&£Vfurther comprising obtaining a signature 
characterizing the process' step, wherein the signature comprises at least one singularity 
representative of an end of the process step. 

4859. The method of claim 4857, further comprising altering a parameter of one or more 
instruments coupled tp the process tool in response to at least one of the determined 
properties using an in situ control technique. 
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4860. The method of claim 48®9, further comprising moving the specimen from a first 

rojpess chamber using the stage, wherein the first process 
chamber are disposed within a process tool. 


process chamber to a second pr< 


chamber and the second process 


486 1 . The method of claim 48( 0, further comprising performing said directing and said 
detecting during said moving th ; specimen from the first process chamber to the second 
process chamber. 

1 0 4862. The method of claim 48 39, further comprising comparing at least one of the 
determined properties of the specimen and determined properties of a plurality of 
specimens. 

4863. The method of claim 4|809, further comprising comparing at least one of the 
1 5 determined properties of the specimen to a predetermined range for the property. 


iU 


20 


4864. The method of claim 4863, further comprising generating an output signal if at 
least one of the determined/properties of the specimen is outside of the predetermined 
range for the proper 


4865. The method 
the measurement device] 
specimen. 


4809, further comprising altering a sampling frequency of 
in resp^nseto^t-least one of the determined properties of the 


25 4866. The method of claim 4809, further comprising altering a parameter of one or more 
instruments coupledftb the measurement device in response to at least one of the 
determined properties using a feedback control technique. 
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4867. The method of claim 4809, further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to at least one of the 


determined properties using a feec 

5 4868. The method of claim 4809 
database comprises the determinec 


10 


4869. The method of claim 4809 
database comprises the determine' 
method further comprising calibr; 


brward control technique. 

further comprising generating a database, wherein the 
first and second properties of the specimen. 


further comprising generating a database, wherein the 
first and second properties of the specimen, the 
ting the measurement device using the database. 


= 5=3 ' 


m 


4870. The method of claim 48(j9, further comprising generating a database, wherein the 
database comprises the determined first and second properties of the specimen, the 
method further comprising monitoring output signals of the measurement device using 
15 the database. 


4871 . The method of claim yJ09, further comprising generating a database, wherein the 
database comprises the determined first and second properties of the specimen, and 
wherein the database furthgj^comprises first and second properties of a plurality of 
20 specimens. 


25 


4872. The method of claim 487 C^vherein the first and second properties of the plurality 
of specimens are generate^ using a plurality of measurement devices, the method further 
comprising calibrating the plurality of measurement devices using the database. 


4873. The method of claim 4871, wherein the first and second properties of the plurality 
of specimens are gene/ated using a plurality of measurement devices, the method further 
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comprising monitoring output s 
database. 


4874. The method of claim 
measurement device, the method 
with a calibration standard ahd 
system. 


gnals of the plurality of measurement devices using the 


wherein a stand alone system is coupled to the 
further comprising calibrating the stand alone system 
calibrating the measurement device with the stand alone 


4875. The method of claim 48 09, wherein a stand alone system is coupled to the 
10 measurement device and at lea: it one additional measurement device, the method further 
comprising calibrating the stand alone system with a calibration standard and calibrating 
the measurement device an at least the one additional measurement device with the stand 
alone system. 

1 5 4876. The method of claim ^-809, further comprising determining at least the two 
properties of the specimen at more than one position on the specimen, wherein the 
specimen comprises a wafer, /the method further comprising altering at least one 
parameter of one or more instruments coupled to a process tool in response to at least one 
of the determined properties/of the specimen at the more than one position on the 

20 specimen to reduce within wafer variation of at least one of the determined properties. 


25 


4877. The method of claim 4809, further comprising altering a parameter of one or more 
instruments coupled to ajprocess tool in response to at least one of the determined 
properties using a feedback control technique. 

4878. The method oy claim 4809, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to at least one of the determined 
properties using a feedforward control technique. 
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4879. The method of claim 4809/ further comprising monitoring a parameter of one or 
more instruments coupled to the ppocess tool. 

5 4880. The method of claim 4879, further comprising determining a relationship between 
at least one of the determined properties and at least one of the monitored parameters. 

4881. The method of claim 4880, further comprising altering a parameter of at least one 
of the instruments in response to the relationship. 

10 I 

4882. The method of claim 4i|09, further comprising altering a parameter of one or more 
instruments coupled to a plurality of process tools in response to at least one of the 
determined properties of the specimen. 

/ 

15 4883. The method of claim /1809, wherein processing the one or more output signals 
comprises: 


at least partially processing the one or more output signals using a local processor, 
wherein ti^loc^Kpiocessor is coupled to the measurement device; 


20 


sending the partWy processeef one or more output signals from the local 
processor to a remote controller computer; and 

further processing the partially processed one or more output signals using the 
25 remote controller computer. 

4884. The method of claim 4883, wherein at least partially processing the one or more 
output signals comprises determining the first and second properties of the specimen. 
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4885. The method of clain 1 4883, wherein further processing the partially processed one 
or more output signals comi rises determining the first and second properties of the 


specimen. 

4886. A computer-implemented 
determine at least two 
a measurement device, the dethod 


method for controlling a system configured to 
propei[ties of a specimen during use, wherein the system comprises 
comprising: 


controlling the measu :ement device, wherein the measurement device comprises 
an illumination systenj and a detection system, and wherein the measurement 
stage, comprising: 


device is coupled to 

controlling the 
specimen; 


illumination system to direct energy toward a surface of the 



detection system to detect energy propagating from the 
ecimen; and 


generating 
and 


more output signals responsive to the detected energy; 


processing the one or more output signals to determine a first property and a 
second property ofjhe specimen, wherein the first property comprises a presence 
of macro defects on the specimen, and wherein the second property comprises 
overlay misregistration of the specimen. 
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4887. The method of claim 4886* further comprising controlling the stage, wherein the 
stage is configured to support the Specimen. 


4888. The method of claim 4886 
5 move the stage during said directi i 

4889. The method of claim 4886, 
move the stage during said direct: 


further comprising controlling the stage to laterally 
ig energy and said detecting energy. 

further comprising controlling the stage to rotatably 
ig energy and said detecting energy. 


M 


n I 

w 
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10 4890. The method of claim 488(j, further comprising controlling the stage to laterally 
and rotatably move the stage duripg said directing energy and said detecting energy. 

4891 . The method of claim 48$6 5 wherein the illumination system comprises a single 
energy source. 

15 

4892. The method of claim ^886, wherein the illumination system comprises more than 
one energy source. 

4893. The method of clairp 4886, wherein the detection system comprises a single 
20 energy sensitive device: 


4894. The method of claim 4&86, wherein the detection system comprises more than one 
energy sensitive device. 


25 4895. The method of claim 4886, wherein the measurement device further comprises a 
non-imaging scatterometer. 
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4896. The method of claim 4886, whjerein the measurement device further comprises a 
scatterometer. 

4897. The method of claim 4886, wfierein the measurement device further comprises a 
5 spectroscopic scatterometer. 


15 


4898. The method of claim 4886, yherein the measurement device further comprises a 
reflectometer. 


10 4899. The method of claim 4886, 
spectroscopic reflectometer. 


wherein the measurement device further comprises a 


4900. The method of claim 4886/ wherein the measurement device further comprises an 
ellipsometer. 

4901. The method of claim 488J5, wherein the measurement device further comprises a 
spectroscopic ellipsometer. 



4902. The method of claip?f?8f8£, wherein the measurement device further comprises a 
20 bright field imaging devic^ 

4903. The method of claim 4886>^herein the measurement device further comprises a 
dark field imaging device. 

25 4904. The method of claim 4886, wherein the measurement device further comprises a 
bright field and dark field imaging device. 
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4905. The method of claim 4886, \*perein the measurement device further comprises a 
non-imaging bright field device. 

4906. The method of claim 4886, [wherein the measurement device further comprises a 
5 non-imaging dark field device. 

4907. The method of claim 488o, wherein the measurement device further comprises a 
non-imaging bright field and dark field device. 
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10 4908. The method of claim 48JJ6, wherein the measurement device further comprises a 
double dark field device. 

4909. The method of claim 48jf86, wherein the measurement device further comprises a 
coherence probe microscope. 


15 


4910. The method of claim ^886, wherein the measurement device further comprises an 
interferometer. 


491 1 . The methodsrf^lain/ 4^86, wherein the measurement device further comprises an 
20 optical profilometer. 


4912. The method of claim 4886, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein the first 
and second measurement devices are selected from the group consisting of a non-imaging 
25 scatterometer, a scatterometer, a spectroscopic scatterometer, a reflectometer, a 

spectroscopic reflectpmeter, an ellipsometer, a spectroscopic ellipsometer, a bright field 
imaging device, a dark field imaging device, a bright field and dark field imaging device, 
a non-imaging bright field device, a non-imaging dark field device, a non-imaging bright 
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field and dark field device, a coherence probe microscope, an interferometer, and an 
optical profilometer. 


as 


4913. The method of claim 4^8 6, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein optical 
elements of the first measurement device comprise optical elements of the second 
measurement device. 


4914. The method of claim 48 


6, wherein the macro defects comprise resist 


1 0 contamination on a back side of the specimen. 


4915. The method of claim 48;86, further comprising processing the one or more output 


signals to determine a third property of the specimen, wherein the third property is 
selected from the group consisting of a roughness of the specimen, a roughness of a layer 
15 on the specimen, and a roughnjess of a feature on the specimen. 


491 6. The method of claim 4886, further comprising controlling the illumination system 
to direct energy toward^botfom surface of the specimen and controlling the detection 
system to detect enLgy promgat/ng from the bottom surface of the specimen, wherein the 
20 first property comprises^jME^ice of defects on the bottom surface of the specimen. 


25 


49 1 7. The method of claip 4886, wherein processing the one or more output signals to 
determine the first and second properties of the specimen comprises substantially 
simultaneously determining the first and second properties of the specimen. 

491 8. The method of fclaim 4886, further comprising controlling the illumination system 
to direct energy to warn multiple locations on the surface of the specimen substantially 
simultaneously and (jontrolling the detection system to detect energy propagating from the 
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multiple locations substantially simultaneously such that one or more of the at least two 
properties of the specimen can bi determined at the multiple locations substantially 
simultaneously. / 


4919. The method of claim 48p6, wherein the stage and the measurement device are 
coupled to a process tool. 

4920. The method of claim 4886, wherein the stage and the measurement device are 
coupled to a process tool, and [wherein the stage and the measurement device are arranged 
laterally proximate to the process tool. 

4921 . The method of claim ft 8 86, wherein the stage and the measurement device are 
coupled to a process tool, anp wherein the stage and the measurement device are disposed 
within the process tool. 

4922. The method of claim 4886, wherein the stage and the measurement device are 
coupled to a process tool, $nd wherein the process tool comprises a lithography tool. 

4923. The method o&U^iq^1$86, v^ierein the system is coupled to a lithography tool, 
the method further compfisih^eofitrolling the system to determine the first property prior 
to an exposure step of the lithography process and controlling the system to determine the 
second property subsequent to the exposure step of the lithography process. 


4924. The method of/claim 4886, wherein the system is coupled to a lithography tool, 
the method further comprising controlling the system to determine the first and second 
properties subsequem to an exposure step of a lithography process. 
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4925. The method of claim 4886, wherein the stage and the measurement device are 
coupled to a process tool, the mepod further comprising controlling a wafer handler to 
move the specimen from the propess tool to the stage, and wherein the wafer handler is 
coupled to the process tool. 


4926. The method of claim 4886, wherein the stage and the measurement device are 
coupled to a process tool, the method further comprising controlling the stage to move the 
specimen from the system to tl e process tool. 

4927. The method of claim 4886, wherein the stage and the measurement device are 
coupled to a process tool, the method further comprising controlling a wafer handler to 
move the specimen from the process tool to the stage such that at least the two properties 
of the specimen can be determined while the specimen is waiting between process steps. 
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1 5 4928. The method of clainj 4886, wherein the stage and the measurement device are 

coupled to a process tool, Wherein the process tool comprises a support device configured 
to support the specimen during a process step, and wherein an upper surface of the 
support device is substantially parallel to an upper surface of the stage. 


20 4929. The method of clam 4886, wherein the stage and the measurement device are 
. coupled to a proces^toolirwdiercin the process tool comprises a support device configured 
to support the specimen/during a process step, and wherein an upper surface of the stage 
is angled with respect to an upper surface of the support device. 


25 4930. The method off claim 4886, wherein the stage and the measurement device are 
disposed within a measurement chamber, and wherein the measurement chamber is 
coupled to a process tool. 
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493 1 . The method of claim 4886, wherein the stage and the measurement device are 
disposed within a measurement (jhamber, and wherein the measurement chamber is 
disposed within a process tool. 

4932. The method of claim 485 6, wherein the stage and the measurement device are 
disposed within a measurement/chamber, and wherein the measurement chamber is 
arranged laterally proximate to a process chamber of a process tool. 


MB' 


4933. The method of claim 4886, wherein the stage and the measurement device are 
10 disposed within a measurement chamber, and wherein the measurement chamber is 

arranged vertically proximate to a process chamber of a process tool. 

4934. The method of claim/4886, further comprising disposing the specimen upon a 
support device disposed witnin a process chamber of a process tool, and wherein the 

1 5 support device is configured to support the specimen during a process step. 


20 


4935. The method of claifn4$34 9 fjirther comprising controlling the illumination system 
and controlling the detection system during the process step to obtain a signature 
characterizing the process step, wherein the signature comprises at least one singularity 
representative of an end of the process step. 


25, 


4936. The method of c|aim 4934, further comprising controlling the illumination system 
and controlling the detection system during the process step to alter a parameter of one or 
more instruments coupled to the process tool in response to at least one of the determined 
properties using an in situ control technique. 
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4937. The method of claim 4886, further comprising controlling the stage to move the 
specimen from a first process cftiamber to a second process chamber, wherein the first 
process chamber and the second process chamber are disposed within a process tool. 


4938. The method of claim 4937, further comprising controlling the illumination system 
and controlling the detection system during said moving the specimen from the first 
process chamber to the second process chamber. 

4939. The method of claim 4886, further comprising comparing at least one of the 
determined properties of th(; specimen and determined properties of a plurality of 
specimens. 

4940. The method of clank 
determined properties of ft e 


4886, further comprising comparing at least one of the 
specimen to a predetermined range for the property. 


4941 . The method of claim 4940, further comprising generating an output signal if at 
least one of the determinefd properties of the specimen is outside of the predetermined 
range for the property. 

4942. The method of qlairn 4886, further comprising altering a sampling frequency of 
the measurement deviqfe in response to at least one of the determined properties of the 
specimen. 


4943. The method of claim 4886, further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to at least one of the 
determined properties using a feedback control technique. 
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4944. The method of claim 4886, further comprising altering a parameter of one or more 
instruments coupled to the measurement device in response to at least one of the 
determined properties using a feedforward control technique. 

4945 The method of claim 4886, further comprising generating a database, wherein the 
database comprises the determined first and second properties of the specimen, the 
method further comprising calibrating the measurement device using the database. 


us 


4946. The method of claim /1886, further comprising generating a database, wherein the 
10 database comprises the determined first and second properties of the specimen, the 

method further comprising ponitoring output signals of the measurement device using 
the database. 

4947. The method of claim 4886, further comprising generating a database, wherein the 
15 database comprises the determined first and second properties of the specimen, and 

wherein the dat^basH^her comprises determined first and second properties of a 
plurality of specimens. 

4948. The meihod-O^l^im 4947, ^herein the determined first and second properties of 
20 the plurality of specimens a?S"ggnerated using a plurality of measurement devices, the 

method further comprising calibrating the plurality of measurement devices using the 
database. 


4949. The method of claim 4947, wherein the determined first and second properties of 
25 the plurality of specimens are generated using a plurality of measurement devices, the 
method further comprising monitoring output signals of the plurality of measurement - 
devices using the database. 
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4950. The method of claim 4886, wherein a stand alone system is coupled to the system, 
the method further comprising controlling the stand alone system to calibrate the stand 
alone system with a calibration standard and further controlling the stand alone system to 
calibrate the system. / 

495 1 . The method of claim 4886, wmerein a stand alone system is coupled to the system 
and at least one additional system, the method further comprising controlling the stand 
alone system to calibrate the stand alone system with a calibration standard and further 
controlling the stand alone system to calibrate the system and at least the one additional 
system. I 

4952. The method of claim 4886] wherein the system is further configured to determine 
at least the two properties of the specimen at more than one position on the specimen, and 
wherein the specimen comprises/a wafer, the method further comprising altering at least 
one parameter of one or more instruments coupled to a process tool in response to at least 
one of the determined propertids of the specimen at the more than one position on the 


specimen to reduce witnin wafer variation of at least one of the determined properties. 

4953. The method of claim 4886, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to at least one of the determined 
properties using a feedback control technique. 

4954. The method of clAim 4886, further comprising altering a parameter of one or more 
instruments coupled to A process tool in response to at least one of the determined 
properties using a feedforward control technique. 

4955. The methoa of claim 4886, further comprising monitoring a parameter of one or 
more instrument/coupled to a process tool. 
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4956. The method of claim 4955, further comprising determining a relationship between 
at least one of the determined properties and at least one of the monitored parameters. 

4957. The method of claim 4956, further comprising altering a parameter of at least one 
of the instruments in response to thef relationship. 

4958. The method of claim 4886/ further comprising altering a parameter of one or more 
instruments coupled to a plurality of process tools in response to at least one of the 
determined properties of the specimen. 

4959. The method of claim 4^86, wherein processing the one or more output signals 
comprises: 

at least partiSly^rooessing the one or more output signals using a local processor, 
wherein tfle local processor is coupled to the measurement device; 

sending the partially^orocessed one or more output signals from the local 
processor to a remote controller computer; and 


further processing the partially processed one or more output signals using the 


7 


remote controller computer. 


4960. The meth^of claim 4959, wherein at least partially processing the one or more 
output signals comprises determining the first and second properties of the specimen. 
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4961 . The method of claim 4959, wherein further processing the partially processed one 
or more output signals comprises determining the first and second properties of the 
specimen. / 

4962. A semiconductor device fabricated by a method, the method comprising: 

forming a portion of the semiconductor device upon a specimen; 

disposing the specimen unon a stage, wherein the stage is coupled to a 
measurement device, and/wherein the measurement device comprises an 
illumination system and a detection system; 

directing energy towarcUa surface of the specimen using the illumination system; 

detecting energy propagating from the surface of the specimen using the detection 
system; / 

generating one orn^e outpiit^signals responsive to the detected energy; and 

processing the one or more output signals to determine a first property and a 
second property of the specimen, wherein the first property comprises a presence 
of macro defection the specimen, and wherein the second property comprises 
overlay misregistration of the specimen. 

4963. The device of claim 4962, wherein the illumination system comprises a single 
energy source. / 
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4964. The device of claim 4962,Jwherein the illumination system comprises more than 
one energy source. 

4965. The device of claim 496^, wherein the detection system comprises a single energy 
5 sensitive device. 

4966. The device of claim 496^, wherein the detection system comprises more than one 
energy sensitive devices. 


sjS5 
ffl 


10 4967. The device of claim 4962, wherein the measurement device is selected from the 
group consisting of a non-imaging scatterometer, a scatterometer, a spectroscopic 
scatterometer, a reflectometer, a spectroscopic reflectometer, an ellipsometer, a 
spectroscopic ellipsometer, a aright field imaging device, a dark field imaging device, a 
bright field and dark field imaging device, a non-imaging bright field device, a non- 

15 imaging dark field devic^-ajjpn-imaging bright field and dark field device, a coherence 
probe microscope, an interferomater, and an optical profilometer. 


Q 


4968. The device of claim 4962, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein the first 

20 and second measurement devices are selected from the group consisting of a non-imaging 
scatterometer, a scatteromeier, a spectroscopic scatterometer, a reflectometer, a 
spectroscopic reflectometejr, an ellipsometer, a spectroscopic ellipsometer, a bright field 
imaging device, a dark field imaging device, a bright field and dark field imaging device, 
a non-imaging bright field device, a non-imaging dark field device, a non-imaging bright 

25 field and dark field devjice, a coherence probe microscope, an interferometer, and an 
optical profilometer. 
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4969. The device of claim 49627wherein the measurement device further comprises at 
least a first measurement device /and a second measurement device, and wherein optical 
elements of the first measurement jaevice comprise optical elements of the second 
measurement device. 

4970. The device of claim 4962J further comprising directing energy toward a bottom 
surface of the specimen and detecting energy propagating from the bottom surface of the 
specimen, wherein the first property further comprises a presence of macro defects on the 
bottom surface of the specimenJ 

4971. The device of claim 4962, wherein the macro defects comprise resist 
contamination on a back side of the specimen. 


4972. The device of claim 4962, further comprising processing the one or more output 
15 signals to determine a third/ property of the specimen, wherein the third property is 

selected from the gi^i^xmsisting of a roughness of the specimen, a roughness of a layer 
on the specimen, and a rolighness o£& feature on the specimen. 

4973. The device of claim 4962, wherein processing the one or more output signals to 
20 determine the first ancy second properties of the specimen comprises substantially 

simultaneously determining the first and second properties of the specimen. 

4974. The devicer of claim 4962, further comprising directing energy toward multiple 
locations on the surface of the specimen substantially simultaneously and detecting 

25 energy propag^ing from the multiple locations substantially simultaneously such that one 
or more of the at least two properties of the specimen can be determined at the multiple 
locations substantially simultaneously. 
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4975. The device of claim 4962, whereijmie stage and the measurement device are 
coupled to a process tool. / 

4976. The device of claim 4962, wheriein the stage and the measurement device are 
coupled to a process tool, and whereby the process tool comprises a lithography tool. 

4977. The device of claim 4962, waerein the stage and the measurement device are 
coupled to a lithography tool, the method further comprising determining the first 
property prior to an exposure step *f the lithography process and determining the second 
property subsequent to the exposure step of the lithography process. 

4978. The device of claim 4962, wherein the stage and the measurement device are 
coupled to a lithography tool, tne method further comprising determining the first and 
second properties suKsequetftro an exposure step of a lithography process. 


4979. A method for fabTOaiing afeemiconductor device, comprising: 

forming a portion pf the semiconductor device upon a specimen; 

disposing the specimen upon a stage, wherein the stage is coupled to a 
measurementyflevice, and wherein the measurement device comprises an 
illuminatioiysystem and a detection system; 

directingienergy toward a surface of the specimen using the illumination system; 
detecting energy propagating from the surface of the specimen using the detection 
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generating one or more output signals responsive to the detected energy; and 

processing the one or more output signals to determine a first property and a 
second property of the specimen] wherein the first property comprises a presence 
of macro defects on the specimen, and wherein the second property comprises 
overlay misregistration of the specimen. 

4980. The method of claim 4979, wherein the illumination system comprises a single 
energy source. 

498 1 . The method of claim 4979, ^herein the illumination system comprises more than 
one energy source. 

^ 4982. The method of claim 4979|wherein the detection system comprises a single 

SI 1 5 energy sensitive device. 

63 

™ 4983. The method of claiiA 497$ wherein the detection system comprises more than one 

fU energy sensitive devices. 

™£ 

20 4984. The method of claim 4$79, whefein-die^measurement device is selected from the 
group consisting of a non-imafging scatterometer, a scatterometer, a spectroscopic 
scatterometer, a reflectometer, a spectroscopic reflectometer, an ellipsometer, a 
spectroscopic ellipsometer, k bright field imaging device, a dark field imaging device, a 
bright field and dark field imaging device, a non-imaging bright field device, a non- 
25 imaging dark field device; a non-imaging bright field and dark field device, a coherence 
probe microscope, an in^rferometer, and an optical profilometer. 
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4985. The method of claim 4979, whereinfthe measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein the first 
and second measurement devices are selected from the group consisting of a non-imaging 
scatterometer, a scatterometer, a spectroscopic scatterometer, a reflectometer, a 
spectroscopic reflectometer, an ellipsomfeter, a spectroscopic ellipsometer, a bright field 
imaging device, a dark field imaging device, a bright field and dark field imaging device, 
a non-imaging bright field device, a non-imaging dark field device, a non-imaging bright 
field and dark field device, a coherency probe microscope, an interferometer, and an 
optical profilometer. 

4986. The method of claim 4979, wherein the measurement device further comprises at 
least a first measurement device and' a second measurement device, and wherein optical 

p. elements of the first measurement device comprise optical elements of the second 


measurement device. 


4987. The method of claiin 497Sf, fl»}rther comprising directing energy toward a bottom 



surface of the specimen ano^eteoting energy propagating from the bottom surface of the 
specimen, wherein the first proper^fiirjHer comprises a presence of macro defects on the 
bottom surface of the specimen.' 


4988. The method of claim 4979, wherein the macro defects comprise resist 
contamination on a back side/ of the specimen. 


4989. The method of claiji 4979, further comprising processing the one or more output 

25 signals to determine a third property of the specimen, wherein the third property is 

/ 

selected from the group consisting of a roughness of the specimen, a roughness of a layer 


on the specimen, and ^roughness of a feature on the specimen. 
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4990. The method of claim 4979, wherein processing the one or more output signals to 
determine the first and second properties pf the specimen comprises substantially 
simultaneously determining the first andf second properties of the specimen. 

4991 . The method of claim 4979, further comprising directing energy toward multiple 
locations on the surface of the specimen substantially simultaneously and detecting 
energy propagating from the multiple/locations substantially simultaneously such that one 
or more of the at least two properties /of the specimen can be determined at the multiple 
locations substantially simultaneous^. 

4992. The method of claim 4979, wherein the stage and the measurement device are 
coupled to a process tool. j 

4993. The method of claim 4979/ wherein the stage and the measurement device are, 
coupled to a process tool, and wherein the process tool comprises a lithography tool. 

4994. The method of claim 4979, wherein the stage and the measurement device are 
coupled to a lithography tool/the method further comprising determining the first 
property prior to an exposure stepyof the lithography process and determining the second 
property subsequent to the exposure step^f the lithography process. 

4995. The method of claim J4979, wherein the stage and the measurement device are 
coupled to a lithography tooll, the method further comprising determining the first and 
second properties subsequent to an exposure step of a lithography process. 

4996. A system configured to determine at least two properties of a specimen during 
use, comprising: / 
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a stage configured to support th^pecimen during use; 

a measurement device coupled ro the stage, comprising: 

an illumination system/configured to direct energy toward a surface of the 
specimen during use; and 


a detection system coupled to the illumination system and configured to 
detect energy propagating from the surface of the specimen during use, 
wherein the measurement device is configured to generate one or more 
output signals responsive to the detected energy during use; 


a local processor coupled to the measurement device and configured to at least 
partially process the one or more output signals during use; and 

a remote controller computer coupled to the local processor, wherein the remote 
controller comguteri^ configured to receive the at least partially processed one or 
more output signals atad to determine a first property and a second property of the 



specimen from melft le&stpdrtially processed one or more output signals during 
use, wherein the first property comprises a presence of macro defects on the 
specimen, and wherein the second property comprises overlay misregistration of 
the specimen. 


4997. The system of claim 4996, wherein the measurement device is selected from the 
group consisting of ^non-imaging scatterometer, a scatterometer, a spectroscopic 
scatterometer, a refl^ectometer, a spectroscopic reflectometer, an ellipsometer, a 
spectroscopic ellipsometer, a bright field imaging device, a dark field imaging device, a 
bright field and dark field imaging device, a non-imaging bright field device, a non- 
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imaging dark field device, a non-imaging bright field and dark field device, a coherence 
probe microscope, an interferometer, and an optical profilometer. 

4998. The system of claim 49sjo, wherein the measurement device further comprises at 
least a first measurement deviqe and a second measurement device, and wherein the first 


and second measurement devfoes are selected from the group consisting of a non-imaging 
scatterometer, a scatterometer, a spectroscopic scatterometer, a reflectometer, a 
spectroscopic reflectometer/ an ellipsometer, a spectroscopic ellipsometer, a bright field 
imaging device, a dark field imaging device, a bright field and dark field imaging device, 
10 a non-imaging bright field device, a non-imaging dark field device, a non-imaging bright 
p field and dark field device, a coherence probe microscope, an interferometer, and an 

optical profilometer. 

4999. The system of claim 4996, wherein the measurement device further comprises at 
1 5 least a first measweijient device and a second measurement device, and wherein optical 

elements of the/first measurement device comprise optical elements of the second 
measurement device. 

5000. The system of claim 4996, wherein the macro defects comprise resist 
20 contamination on a pack side of the specimen. 

5001 . The system/ of claim 4996, wherein the remote controller computer is further 
configured to determine a third property of the specimen from the one or more output 
signals during use, and wherein the third property is selected from the group consisting of 

25 a roughness on tne specimen, a roughness of a layer on the specimen, and a roughness of 
a feature of the/specimen. 
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5002. The system of claim 4996, wherein the illumination system is further configured 
to direct energy toward a bottom surface/of the specimen during use, wherein the 
detection system is further configured to detect energy propagating from the bottom 
surface of the specimen during use, ana wherein the first property further comprises a 
presence of macro defects on the bottom surface of the specimen. 

5003. The system of claim 4996, wherein the system is further configured to determine 
at least the two properties of the specimen substantially simultaneously during use. 

5004. The system of claim 4996, wherein the illumination system is further configured 
to direct energy to multiple locations on the surface of the specimen substantially 
simultaneously during use, and wherein the detection system is further configured to 
detect energy propagating from the multiple locations on the surface of the specimen 
substantially simultaneously suchlthat one or more of the at least two properties of the 
specimen can be determined substantially simultaneously. 

5005. The system of craim 499p, wherein the remote controller computer is further 
coupled to a process tool. IX/ 

5006. The system of claim 4996, wherein the remote controller computer is further 
coupled to a process tool, and* wherein the process tool comprises a lithography tool. 


5007, The system of clainy4996, wherein the system is coupled to a lithography tool, 
wherein the system is configured to determine the first property prior to an exposure step 
of the lithography process^ and wherein the system is configured to determine the second 
property subsequent to the exposure step of the lithography process. 
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5008. The system of claim 4996, wherein the system is coupled to a lithography tool, 
and wherein the system is further configured to determine the first and second properties 
subsequent to an exposure step of trie lithography process. 


5009. The system of claim 4996 J wherein the remote controller computer is further 
coupled to a process tool, and wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the process tool in 
response to at least one of the determined properties using a feedback control technique 
during use. 

5010. The system of claim 4996, wherein the remote controller computer is further 
coupled to a process tool, and wherein the remote controller computer is further 
configured to alter a parameter Jof one or more instruments coupled to the process tool in 
response to at least one of the determined properties using a feedforward control 
technique during use. 

501 L The system(of claims^9f6, wherein the remote controller computer is further 
coupled to a process ibm,Wdwherein the remote controller computer is further 
configured to monitor a parameter of one or more instruments coupled to the process tool 
during use. 

5012. The system of claim 4996, wherein the remote controller computer is further 
configured to determine a relationship between at least one of the determined properties 
and at least one of the monitored parameters during use. 

5013. The system of claim 5012, wherein the remote controller computer is further 
configured to alter f. parameter of one or more instruments in response to the relationship 
during use. 
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5014. The system of claim 4996, wherein the illumination system is further configured 
to direct energy toward the surface of the specimen during a process step, wherein the 
detection system is further configured to detect energy propagating from the surface of 
the specimen during the ^ocess step, and wherein the remote controller computer is 
further configured to determine the first and second properties of the specimen during the 
process step. 


m 


m 


a 


ry 
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5015. The system of claim 50 1 4, wherein the remote controller computer is further 

10 configured to obtain a signature characterizing the process step during use, and wherein 
the signature comprises at lpst one singularity representative of an end of the process 
step. 

5016. The system of claim 5014, wherein the remote controller computer is further 
1 5 configured to alter a parameter of one or more instruments coupled to the process tool in 

response to at least one 9f the determined properties using an in situ control technique 
during use. 

5017. The system-eralalm 4996^ wherein a process tool comprises a first process 
20 chamber and a second pffceestfchamber, and wherein the stage is further configured to 

move the specimen/frop the first process chamber to the second process chamber during 
use. 


5018. The system of claim 4996, wherein the illumination system is further configured 
25 to direct energy toward the surface of the specimen during said moving, wherein the 
detection syscem is further configured to detect energy propagating from the surface of 
the specim/n during said moving, and wherein the remote controller computer is further 
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configured to determine the first and &cond properties of the specimen during said 
moving. / 

5019. The system of claim 4996, wherein the remote controller computer is further 
configured to compare at least one pf the determined properties of the specimen and 
properties of a plurality of specimens during use. 

5020. The system of claim 4996/ wherein the remote controller computer is further 
configured to compare at least one of the determined properties of the specimen to a 
predetermined range for the property during use. 

502 1 . The system of claim 5020, wherein the remote controller computer is further 
configured to generate an output signal if at least one of the determined properties of the 
specimen is outside of the predetermined range for the property during use. 

5022. The system of claim 4996, wherein the remote controller computer is further 
configured to alter a sampling frequency of the measurement device in response to at least 
one of the determined properties of the specimen during use. 

5023. The system of daim 4996, wherein the remote controller computer is further 
configured to alter a p^ameter of one or more instruments coupled to the measurement 
device in response to at Aeast onfixof the determined properties using a feedback control 
technique during use. / 

5024. The system of claim 4996, wherein the remote controller computer is further 
configured to altera parameter of one or more instruments coupled to the measurement 
device in responj^to at least one of the determined properties using a feedforward control 
technique during use. 
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configured to generate a database durii 


5025. The system of claim 4996, wheiein the remote controller computer is further 


use, and wherein the database comprises the 


determined first and second properties/of the specimen. 

5026. The system of claim 4996, wnerein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the 
determined first and second properties of the specimen, and wherein the remote controller 
computer is further configured to calibrate Admeasurement device using the database 
during use. 


5027. The system of claim 499<|, wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the 
determined first and second properties of the specimen, and wherein the remote controller 
computer is further configured jco monitor output signals generated by measurement 
device using the database during use. 


5028. The system o£<rtaiH^9^6, wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the 
determined first and seconfliprqperties of the specimen, and wherein the database further 
comprises first and seconcy properties of a plurality of specimens. 

5029. The system of claim 5028, wherein the first and second properties of the plurality 
of specimens are determined using a plurality of measurement devices, wherein the 
remote controller computer is further coupled to the plurality of measurement devices, 
and wherein the rem/te controller computer is further configured to calibrate the plurality 
of measurement deyices using the database during use. 
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5030. The system of claim 502&, wherein the first and second properties of the plurality 
of specimens are determined usi ig a plurality of measurement devices, wherein the 
remote controller computer is/further coupled to the plurality of measurement devices, 
and wherein the remote controller computer is further configured to calibrate the plurality 
of measurement devices using the database during use. 


503 1 ; The system of claim 4996, wherein the remote controller computer is further 
coupled to a plurality of measurement devices, and wherein the plurality of measurement 
devices is coupled to at least one of a plurality of process tools. 

5032. The system of claim 4996, wherein the remote controller computer is further 
coupled to a plurality of process tools, and wherein the remote controller computer is 
further configured to alter a parameter of one or more instruments coupled to the plurality 
of process tools during use. 


5033. A method for determining at least two properties of a specimen, comprising: 


disposing the specimen upon a stage, wherein the stage is coupled to a 
measureinefk device, andwherein the measurement device comprises an 
illumina^ton^|stem ai^a detection system; 


directing energy toward a surface of the specimen using the illumination system; 

detecting energy propagating from the surface of the specimen using the detection 
systefcn; 


generating one or more output signals responsive to the detected energy; and 
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processing the one cfr more output signals to determine a first property and a 
second property of the specimen, wherein the first property comprises a presence 
of macro defects on the specimen, and wherein the second property comprises 
overlay misregistration of the specimen, comprising: 

at least partfially processing the one or more output signals using a local 
processor, pherein the local processor is coupled to the measurement 
device; 

sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 

further processing the partially processed one or more output signals using 
the remote controller computer. 

5034. The method of claim 5033, wherein the measurement device is selected from the 
group consisting of a non-imaging scatterometer, a scatterometer, a spectroscopic 
scatterometer, a^eflectometerJa spectroscopic reflectometer, an ellipsometer, a 
spectroscopic ehipsometer, a bright field imaging device, a dark field imaging device, a 
bright field and dark fieM4maging device, a non-imaging bright field device, a non- 
imaging dark field device, a non-imaging bright field and dark field device, a coherence 
probe microscope, an interferometer, and an optical profilometer. 

5035. The method of claim 5033, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein the first 
and second measurement devices are selected from the group consisting of a non-imaging 
scatterometer, a scatterometer, a spectroscopic scatterometer, a reflectometer, a 
spectroscopic reflectometer, an ellipsometer, a spectroscopic ellipsometer, a bright field 
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imaging device, a dark field imaging device, a bright field and dark field imaging device, 
a non-imaging bright field devicfe, a non-imaging dark field device, a non-imaging bright 
field and dark field device, a coherence probe microscope, an interferometer, and an 
optical profilometer. 

5036. The method of claim 5033, wherein the measurement device further comprises at 
least a first measurement device and a second measurement device, and wherein optical 
elements of the first measurement device comprise optical elements of the second 
measurement device. ■ 

5037. The method of claim 5033, further comprising directing energy toward a bottom 
surface of the specimen and detecting energy propagating from the bottom surface of the 
specimen, wherein the first property further comprises a presence of macro defects on the 
bottom surface of the specimen. 

5038. The method of claim 5033, wherein the macro defects comprise resist 
contamination^on ab&ck side of the specimen. 


5039. The metho^Qf^laim 5033, further comprising processing the one or more output 
20 signals to determine a thhd property^ the specimen, wherein the third property is 

selected from the group consisting of a roughness of the specimen, a roughness of a layer 
on the specimen, a&id a roughness of a feature on the specimen. 

5040. The metflod of claim 5033, wherein processing the one or more output signals to 
25 determine the first and second properties of the specimen comprises substantially 

simultaneously determining the first and second properties of the specimen. 
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5041 . The method of claim 5033, ftmhe^comprising directing energy toward multiple 
locations on the surface of the specimen substantially simultaneously and detecting 
energy propagating from the multiple locations substantially simultaneously such that one 
or more of the at least two properties o| the specimen can be determine at the multiple 
locations substantially simultaneously] 

5042. The method of claim 5033, w/ierein the remote controller computer is further 
coupled to a process tool. 


f 5 ! 
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10 5043. The method of claim 5033, wherein the remote controller computer is further 
coupled to a process tool, and wherein the process tool is comprises a lithography tool. 


5044. The method of claim 50331 wherein the stage and the measurement device are 
coupled to a lithography tool, the /method further comprising determining the first 
property prior to an exposure step of the lithography process and determining the second 
property subsequent to the exposure step of the lithography process. 


15 


20 


5045. The method of claim 5033, wherein the stage and the measurement device are 
coupled to a lithograpfc^towmte method/further comprising determining the first and 
second properties subsequent tb^diej^osure step of the lithography process. 


25 


5046. The method of claim 5033, wherein the remote controller computer is further 
coupled to a process tool/ the method further comprising altering a parameter of one or 
more instruments coupled to the process tool using the remote controller computer in 
response to at least oqe of the determined properties of the specimen using a feedback 
control technique. 
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5047. The method of claim 5033, wtferein the remote controller computer is further 
coupled to a process tool, the method further comprising altering a parameter of one or 
more instruments coupled to the process tool using the remote controller computer in 
response to at least one of the determined properties of the specimen using a feedforward 
control technique. , I 

5048. The method of claim 5033 Jwherein the remote controller computer is further 
coupled to a process tool, the metmod further comprising monitoring a parameter of one 
or more instruments coupled to thp process tool using the remote controller computer. 

5049. The method of claim 5048, further comprising determining a relationship between 
at least one of the determined properties and at least one of the monitored parameters 
using the remote controller computer. 

5050. The method of claim 3049, further comprising altering a parameter of one or more 
instruments coupled to the process tool in response to the relationship using the remote 
controller computer. / 

505 1 . The method of clajlm Y5033, wherein the illumination system and the detection 
system are coupled to a^^e^s^i^n^^a process tool, the method further comprising 
performing said directing and said detecting during a process step. 

5052. The method of claim 5051 , further comprising obtaining a signature 
characterizing the process step using the remote controller computer, wherein the 
signature comprises at least one singularity representative of an end of the process step. 
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5053 . The method of claim 505 1 , mrther comprising altering a parameter of one or more 
instruments coupled to the process tool using the remote controller computer in response 
to at least one of the determined properties using an in situ control technique. 


5054. The method of claim 503B, further comprising: 

moving the specimen frpm a first process chamber to a second process chamber 
using the stage; and 

performing said directing and said detecting during said moving the specimen. 

5055. The method of claim! 5054, further comprising comparing at least one of the 
determined properties of the specimen and determined properties of a plurality of 
specimens using the remote controller computer. 

5056. The method of claim 5054, further comprising comparing at least one of the 
determined propertie^CTft^e specimen to a predetermined range for the property using the 
remote controller cd 

j ^ / ■ • i " • 

5057. The method of claim 5M6riurther comprising generating an output signal using 

the remote controller computer if at least one of the determined properties of the 
specimen is outside of the predetermined range for the property. 

5058. The method^of claim 5033, further comprising altering a sampling frequency of 
the measurement^evice in response to at least one of the determined properties of the 
specimen. 
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5059. The method of claim 5033 5 further Comprising altering a parameter of one or more 
instruments coupled to the measurement crevice using the remote controller computer in 
response to at least one of the determined properties using a feedback control technique. 

5 5060. The method of claim 5033, furtper comprising altering a parameter of one or more 

instruments coupled to the measurement device using the remote controller computer in 

/ 

response to at least one of the determined properties using a feedforward control 
technique. 

1 0 506 1 . The method of claim 5033/ further comprising generating a database using the 
remote controller computer, wherein the database comprises the determined first and 
Q second properties of the specimen, the method further comprising calibrating the 


c SSI ■ 
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measurement device using the remote controller computer and the database. 


15 5062. The method of claim 5033, further comprising generating a database using the 
§9 remote controller computer, ^herein the database comprises the determined first and 

second propertieToF^ the method further comprising monitoring the 

measuremenVdevice usingohe remote controller computer and the database. 


20 5063. The method of claim 5033, further comprising generating a database using the 
remote controller computer, wherein the database comprises the determined first and 
second properties of the specimen, and wherein the database further comprises first and 
second properties of A plurality of specimens. 

25 5064. The methofl of claim 5063, wherein the first and second properties of the plurality 
of specimens aref generated using a plurality of measurement devices, the method further 
comprising calprating the plurality of measurement devices using the remote controller 
computer and the database. 
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5065. The method of claim 5063, wherein the first and second properties of the plurality 
of specimens are generated using a plurality of measurement devices, the method further 
comprising monitoring output signals of the plurality of measurement devices using the 
remote controller computer and theiaatabase. 

5066. The method of claim 5033/ further comprising sending the at least partially 
processed one or more output signals from a plurality of local processors to the remote 
controller computer, wherein each of the plurality of local processors is coupled to one of * 
a plurality of measurement devices. 

5067. The method of claim 5066, wherein at least one of the plurality of measurement 
devices is coupled to a process tool. 

5068. The method of claim 5067, further comprising altering a parameter of one or more 
instruments coupled to the process tool using the remote controller computer in response 
to at least one of the determined properties of the specimen. 

5069. A system configured to determine at least two properties of a specimen during 
use, comprising: 

a stage configured to support the specimen during use; 

a first measurement device coupled to the stage, wherein the first measurement 
device is carcifigured to generate one or more output signals responsive to at least 
one thin mm characteristic of the specimen during use; 
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a second measurement device coupled to the stage, wherein the second 
measurement device is configured to generate one or more output signals 
responsive to at least one electrical property of the specimen during use; and 

a processor coupled to the first measurement device and the second measurement 
device, wherein the processor is configured to determine the at least one thin film 
characteristic from the ork or more output signals of the first measurement device 
during use and to determine the at least one electrical property of the specimen 
from the one or more output signals of the second measurement device during use. 

5070. The system of claim 50 ( 69, wherein the stage is further configured to move 
laterally during use. 

5071 . The system of claim 5J069, wherein the stage is further configured to move 
rotatably during use. 

5072. The system of claim 15069, wherein the stage is further configured to move 
laterally and rotatably during uslp. 

5073. The system of clai^n 5062/wherein the first measurement device comprises a 
reflectometer. 

5074. The system of clAim 5069, wherein the first measurement device comprises a 
spectroscopic reflectometer. 


5075. The system tyf} claim 5069, wherein the first measurement device comprises an 
ellipsometer. 
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5076. The system of claim 5069 : 
spectroscopic ellipsometer. 

5077. The system of claim 5069 
beam profile ellipsometer. 

5078 . The system of claim 5065 
photo-acoustic device. 


wherein the first measurement device comprises a 


wherein the first measurement device comprises a 


wherein the first measurement device comprises a 


5079. The system of claim 506I9, wherein the first measurement device comprises an 
eddy current device. 

5080. The system of claim 5069, wherein the first measurement device comprises an X- 
ray reflectometer. 

508 1 . The system of claim 5j069, wherein the first measurement device comprises a 
grazing X-ray reflectometer. 

5082. The system of\claim/£069, wherein the first measurement device comprises an X- 
ray diffractometer. 


5083. The system of claim 5069, wherein the first measurement device comprises at 
least two measurement devices, and wherein the at least two measurement devices are 
selected from the group /consisting of a reflectometer, a spectroscopic reflectometer, an 
ellipsometer, a spectroscopic ellipsometer, a beam profile ellipsometer, a photo-acoustic 
device, an eddy current device, an X-ray reflectometer, a grazing X-ray reflectometer, and 
an X-ray diffractome/er. 
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5084. The system of claim 5069/ wherein at least one element of the first measurement 
device comprise at least one elemjbnt of the second measurement device. 


5085. The system of claim 5069, wherein the second measurement device comprises: 
an oven configured to aimeal the specimen; 

a cooling device configured to reduce a temperature of the specimen subsequent 
to an annealing process 


a device configured to 


deposit a charge on an upper surface of the specimen; and 


a sensor configured td measure the at least one electrical property of the charged 
upper surface of the specimen. 


5086. The system of clairry 5069, wherein the at least one electrical property of the 
specimen is selected from the group consisting of a capacitance, a dielectric constant, and 
a resistivity. j\ 

20 5087. The system of cl^m 5069, wkerein the at least one electrical property comprises 
at least one electrical property of a layer on the specimen, and wherein the layer 
comprises a dielectric material formed on the specimen. 

5088. The system of claim 5069, wherein the processor is further configured to 
25 determine a characteristic of metal contamination on the specimen from the one or more 
output signals of the^econd measurement device during use. 
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5089. The system of claim 
determine a third property 
or second measurement 
the group consisting of a 
specimen, and a roughness 


i069, wherein the processor is further configured to 
of the specimen from the one or more output signals of the first 
device during use, and wherein the third property is selected from 
rou jhness of the specimen, a roughness of a layer on the 
a feature of the specimen. 


5090. The system of claim/5069, wherein the system is further configured to determine 
the at least two properties of the specimen substantially simultaneously during use. 
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10 5091 , The system of claim 5069, wherein the first measurement device is further 

configured to generate thelone or more output signals responsive to the at least one thin 
film characteristic of the specimen at multiple locations on the specimen substantially 
simultaneously during use, and wherein the processor is further configured to determine 
the at least one thin film characteristic at the multiple locations on the specimen from the 

1 5 one or more output signals during use. 


20 


5092. The system of claim 5069, wherein the second measurement device is further 
configured to generate one or more output signals responsive to the at least one 
electrical property ofthe specimen at multiple locations on the specimen substantially 
simultaneously dtuing use, and wherein the processor is further configured to determine 
the at least one elebtjasalfproperty at the multiple locations on the specimen from the one 
or more output signsUs diiHng-us^ 


25 


5093. The system of claim 5069, wherein the system is coupled to a process tool. 


5094. The system of claim 5069, wherein the system is coupled to a process tool, and 
wherein the sys/em is disposed within the process tool. 


Page 1 136 


Coniey, Rose & Tayon 


5095. The system of claim 5069. ■ wherein the system is coupled to a process tool, and 
wherein the system is arranged la erally proximate to the process tool. 

5096. The system of claim 5069 , wherein the system is coupled to a process tool, and 
wherein the process tool comprises a wafer handler configured to move the specimen to 
the stage during use. 


5097. The system of claim 50q9, wherein the system is coupled to a process tool, and 
wherein the stage is configured/to move the specimen from the system to the process tool 
during use. 


5098. The system of claim 5 
wherein the stage is further c 
process tool during use. 


69, wherein the system is coupled to a process tool, and 
nfigured to move the specimen to a process chamber of the 


5099. The system of claim 5069, wherein the system is coupled to a process tool, and 
wherein the system is further configured to determine at least the two properties of the 
specimen while the specimen is waiting between process steps. 

5100. The system o£claim 5069, wherein the system is coupled to a process tool, 
wherein the process tool comprises a support device configured to support the specimen 
during a process stepT^ias^ierei^an upper surface of the support device is substantially 
parallel to an upper surface of the stage. 


5101. The system/of claim 5069, wherein the system is coupled to a process tool, 
wherein the process tool comprises a support device configured to support the specimen 
during a process step, and wherein an upper surface of the stage is angled with respect to 
an upper surfacerof the support device. 
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5 1 02. The system of claim f 
selected from the group cons 


069, wherein the system is coupled to a process tool 
sting of a chemical vapor deposition tool, an atomic layer 


deposition tool, a physical vapor deposition tool, a plating tool, a chemical-mechanical 


polishing tool, a thermal tool , 


a cleaning tool, an ion implanter, and an etch tool. 


5103. The system of claim 5069, wherein the system further comprises a measurement 
chamber, wherein the stage and the first and second measurement devices are disposed 

within the measurement chamber, and wherein the measurement chamber is coupled to a 

i 

process tool. 

5 1 04. The system of claim 5069, wherein the system further comprises a measurement 
chamber, wherein the stag Jj and the first and second measurement devices are disposed 
within the measurement chkmber, and wherein the measurement chamber is disposed 
within a process tool. 


5 105. The system of claim 5069, wherein the system further comprises a measurement 
chamber, wherein the^tage and the first and second measurement devices are disposed 
within the measurement chamber, and wherein the measurement chamber is arranged 
laterally proximate tt^a^ocpss chamber of a process tool. 

5 1 06. The system of cllrim5(^^ the system further comprises a measurement 

/ 

chamber, wherein the stage and the first and second measurement devices are disposed 


25 


within the measurement/chamber, and wherein the measurement chamber is arranged 
vertically proximate to a process chamber of a process tool. 
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5 1 07. The system of claim 5069, therein a process tool comprises a process chamber, 
wherein the stage is disposed withiA the process chamber, and wherein the stage is further 
configured to support the specimen during a process step. 

5 5108. The system of claim 5 1 01, wherein the system is further configured to determine 
one or more of the at least two properties of the specimen during the process step, 

5 1 09. The system of claim 5 l/)8, wherein the processor is further configured to obtain a 
signature characterizing the process step during use, and wherein the signature comprises 
10 at least one singularity representative of an end of the process step. 

3 5110. The system of claim 5 1 08, wherein the processor is coupled to the process tool 

0 and is further configured to alter a parameter of one or more instruments coupled to the 

process tool in response to ihe one or more of the at least two properties using an in situ 
15 control technique during use. 


E 3 f 


^ 5111. The system of claim 5069, wherein a process tool comprises a first process 

chamber and a second process chamber, and wherein the stage is further configured to 

iU / 

q move the specimen from the first process chamber to the second process chamber during 

2 20 use. 

5112. The sykem oifylaim 5111, wherein the system is further configured to determine 
one or more of theat least two properties of the specimen as the stage is moving the 
specimen from the/first pr-ocess"chamber to the second process chamber. 


25 


5113. The systdm of claim 5069, wherein the processor is further configured to compare 
one or more of uie at least two properties of the specimen and properties of a plurality of 
specimens dumng use. 
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5114. The system of claim 5(169, wherein the processor is further configured to compare 
one or more of the at least two properties of the specimen to a predetermined range for 
the one or more properties during use. 

5115. The system of claim 5114, wherein the processor is further configured to generate 
an output signal if one or more of the at least two properties of the specimen is outside of 
the predetermined range for tne property during use. 


# 


10 5116. The system of claim 5069, wherein the processor is further configured to alter a 
sampling frequency of the first measurement device in response to the at least one thin 
film characteristic of the specimen during use. 

5117. The system of claim 5069, wherein the processor is further configured to alter a 
1 5 sampling frequency of the second measurement device in response to the at least one 
electrical property of the specimen during use. 


fU 
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5118. The system of ck 
parameter of one or ] 


5069, wherein the processor is further configured to alter a 
istruments coupled to the first measurement device in 


20 response to the at leasMmg/tWn film characteristic of the specimen using a feedback 
control technique during use. 


5119. The system jf claim 5069, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the second measurement device in 

25 response to the at least one electrical property of the specimen using a feedback control 

/ ' 

technique during/use. 
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5 120. The system of claim' 5069, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the first measurement device in 
response to the at least one pin film characteristic of the specimen using a feedforward 
control technique during i 

5121 . The system of claim 5069, wherein the processor is further configured to alter a 
parameter of one or more Instruments coupled to the second measurement device in 
response to the at least one electrical property of the specimen using a feedforward 
control technique during jxse. 

5122. The system of claim 5069, wherein the processor is further configured to generate 
a database during use, wherein the database comprises the at least one thin film 
characteristic of the specimen and the at least one electrical property of the specimen, and 
wherein the processor ii further configured to calibrate the first and second measurement 
devices using the database during use. 

5123. The system of claim 5069, wherein the processor is further configured to generate 
a database during use, /wherein the database comprises the at least one thin film 
characteristic of the specimen and the at least one electrical property of the specimen, and 
wherein the processor is^further configured to monitor output signals generated by the 
first and second m^yifement devices using the database during use. 

5124. The system lof claim 5069, wherein the processor is further configured to generate 
a database during use, wherein the database comprises the at least one thin film 
characteristic of the specimen and the at least one electrical property of the specimen, and 
wherein the datayase further comprises the at least one thin film characteristic and the at 
least one electrigal property of a plurality of specimens. 
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5 125. The system of claimTfc 124, wherein the at least one thin film characteristic and the 
at least one electrical property of the plurality of specimens are determined using a 
plurality of measurement devices, wherein the processor is further coupled to the plurality 
of measurement devices, and wherein the processor is further configured to calibrate the 
plurality of measurement devices using the database during use. 

5 1 26. The system of clam 5 1 24, wherein the at least one thin film characteristic and the 
at least one electrical property of the plurality of specimens are determined using a 
plurality of measurement; devices, wherein the processor is further coupled to the plurality 
of measurement devices^ and wherein the processor is further configured to monitor 
output signals generated by the plurality of measurement devices using the database 
during use. 

5 127. The system of claim 5069, further comprising a stand alone system coupled to the 
system, wherein the stajnd alone system is configured to be calibrated with a calibration 
standard during use, arjtd wherein the stand alone system is further configured to calibrate 
the system during use. 


5128. Thesysi 
system and at 
be calibrated wi 
further configured 
use. 


jfclaim 5069, further comprising a stand alone system coupled the 
ast ojjie additional system, wherein the stand alone system is configured to 
(ibration standard during use, and wherein the stand alone system is 
rate the system and at least the one additional system during 


25 5 129. The system of claim 5069, wherein the system is further configured to determine 
the at least one thin film characteristic at more than one position on the specimen, 
wherein the specimen comprises a wafer, and wherein the processor is configured to alter 
at least one parameter of one or more instruments coupled to a process tool in response to 
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the at least one thin film characteristic of the specimen at the more than one position on 
the specimen to reduce wii hin wafer variation of the at least one thin film characteristic. 

5130. The system of claim 5069, wherein the system is further configured to determine 
the at least one electrical property at more than one position on the specimen, wherein the 
specimen comprises a wafer, and wherein the processor is configured to alter at least one 
parameter of one or mora instruments coupled to a process tool in response to the at least 
one electrical property off the specimen at the more than one position on the specimen to 
reduce within wafer varijation of the at least one electrical property. 


5131. The system of c|aim 5069, wherein the processor is further coupled to a process 
tool. 

5132. The system of claim 5069, wherein the processor is further coupled to a process 
tool, and wherein the processor is further configured to alter a parameter of one or more 
instruments coupled to the process tool in response to one or more of the at least two 
properties of the specimen using a feedback control technique during use. 

5133. The system of claim 5069, wherein the processor is further coupled to a process 
tool, and wherein tneg?rocess6r is further configured to alter a parameter of one or more 
instruments coupled to the process tool in response to one or more of the at least two 
properties of the specimen using a feedforward control technique during use. 


5 134. The system of claim 5069, wherein the processor is further coupled to a process 
tool, and wheriein the processor is further configured to monitor a parameter of one or 


more inst 


7 


its coupled to the process tool during use. 


Page 1143 


Conley, Rose & Tayon 


5135. The system of claim 5 1 3f4, wherein the processor is further configured to 
determine a relationship between one or more of the at least two properties of the 
specimen and at least one of thp monitored parameters during use. 

5 5136. The system of claim 5fl35, wherein the processor is further configured to alter a 
parameter of at least one of trfe instruments in response to the relationship during use. 

5137. The system of claimp069, wherein the processor comprises a local processor 
coupled to the first and second measurement devices and a remote controller computer 
10 coupled to the local processor, wherein the local processor is configured to at least 

partially process the one or more output signals from the first and second measurement 
devices during use, and vmerein the remote controller computer is configured to further 
process the at least partially processed one or more output signals during use. 

15 5138. The system of ciAim 5137, wherein the local processor is further configured to 

determine the at least one thin film characteristic and the at least one electrical property of 
the specimen during uie. 


g 5139. The system ofvclaim 5137, wherein the remote controller computer is further 

H 20 configured to detennfhe the at least one thin film characteristic and the at least one 
electrical property ®Mie specimen during use. 

5140. A metho^ for determining at least two properties of a specimen, comprising: 
25 disposing the specimen upon a stage, wherein the stage is coupled to a first 


measurement device and a second measurement device: 


is^n 
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generating one or more output signals responsive to at least one thin film 
characteristic of the specimen with the first measurement device; 

generating one or more output signals responsive to at least one electrical property 
of the specimen with the second measurement device; 

processing the one or more output signals from the first measurement device to 
determine the at leasi one thin film characteristic of the specimen; and 


processing the one or more output signals from the second measurement device to 
determine the at least one electrical property of the specimen. 


5141. The method of claim 5 1 40, further comprising laterally moving the stage while 
determining the at least two properties of the specimen. 


5 142. The method of claim 5 140, further comprising rotatably moving the stage while 
determining the at least/two properties of the specimen. 


5 1 43 . The met^odof claim,5 1 40, further comprising laterally and rotatably moving the 
stage while determir^gjthe at least two properties of the specimen. 


5144. The method of claim 5140, wherein the first measurement device comprises a 

r 

reflectometer. 

/ 

5 1 45 . The method of claim 5 1 40, wherein the first measurement device comprises a 
spectroscopi^reflectometer. 
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5 146. The method of claim ql40, wherein the first measurement device comprises an 
ellipsometer. 

5 147. The method of claim/5 140, wherein the first measurement device comprises a 
5 spectroscopic ellipsometer. 

5 148. The method of claiip 5 140, wherein the first measurement device comprises a 
beam profile ellipsometer. , 

10 5 1 49. The method of claim 5 1 40, wherein the first measurement device comprises a 
photo-acoustic device. 

5 150. The method of claim 5 140, wherein the first measurement device comprises an 
eddy current device. 

15 

5151. The method of claim 5 1 40, wherein the first measurement device comprises an X- 
ray reflectometer. 

5152. The method of claim 5 1 40, wherein the first measurement device comprises a 
20 grazing X-ray/rcfleotometer. 

5153. The metfiM of claims 1 40, wherein the first measurement device comprises an X- 
ray diffractometer. 

25 5 1 54. The method of claim 5 140, wherein the first measurement device comprises at 
least two measurement devices, and wherein the at least two measurement devices are 
selected from/the group consisting of a reflectometer, a spectroscopic reflectometer, an 
ellipsometer/a spectroscopic ellipsometer, a beam profile ellipsometer, a photo-acoustic 
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device, an eddy current device^ an X-ray reflectometer, a grazing X-ray reflectometer, and 
an X-ray diffractometer. / 

5155. The method of claim 5140, wherein at least one element of the first measurement 
device comprises at least one element of the second measurement device. 

5156. The method of claim 5 140, wherein generating the one or more output signals 
responsive to the at least one electrical property of the specimen with the second 
measurement device comprises: 

annealing the specimen; 

reducing a temperature of the specimen subsequent to the annealing; 

depositing a charge/on an upper surface of the specimen; and 

measuring the at least one electrical property of the charged upper surface of the 
specimen. I 

5157. The method QktXkim 5 1 40, wherein the at least one electrical property of the 
specimen is selected ftoiKthe group consisting of a capacitance, a dielectric constant, and 
a resistivity. / 

5158. The methoiELof claim 5140, wherein the at least one electrical property comprises 
at least one electmcal property of a layer formed on the specimen, and wherein the layer 
comprises a dielectric material. 
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5 159. The method of claim 5 140, further comprising processing the one or more output 
signals of the second measuren ent device to determine a characteristic of metal 
contamination on the specimen 

5 160. The method of claim 5 1 40, further comprising processing the one or more output 
signals of the first or second measurement device to determine a third property of the 
specimen, wherein the third property is selected from the group consisting of a roughness 
of the specimen, a roughness gf a layer on the specimen, and a roughness of a feature of 
the specimen. 

5161. The method of claim/ 5 140, further comprising processing the one or more output 
signals of the first measurement device and the one or more output signals of the second 
measurement device substantially simultaneously to determine the at least one thin film 
characteristic and the at least one electrical property substantially simultaneously. 

5 162. The method of claim 5 140, further comprising generating the one or more output 
signals responsive to the at least one thin film characteristic of the specimen with the first 
measurement device at multiple locations on the specimen substantially simultaneously 
and processing th^n^^more output signals from the first measurement device to 
determine the at least one thin film characteristic at the multiple locations on the 
specimen. 


5 1 63 . The method/of claim 5 1 40, further comprising generating the one or more output 
signals responsive fo tfce at least one electrical property of the specimen with the second 
25 measurement device/at multiple locations on the specimen substantially simultaneously 
and processing thLone or more output signals from the second measurement device to 
determine the at/least one electrical property at the multiple locations on the specimen. 
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5 1 64. The method of claim 5140, wherein the stage and the first and second 
measurement devices are caroled to a process tool. 

5 1 65. The method of claim p 140, wherein the stage and the first and second 
measurement devices are coupled to a process tool, and wherein the stage and the first 
and second measurement devices are arranged laterally proximate to the process tool. 

5 1 66. The method of claim 5 140, wherein the stage and the first and second 
measurement devices are coupled to a process tool, and wherein the stage and the first 
and second measurement/devices are disposed within the process tool. 

5 1 67. The method of claim 5 140, wherein the stage and the first and second 
measurement devices are coupled to a process tool selected from the group consisting of a 
chemical vapor deposition tool, an atomic layer deposition tool, a physical vapor 
deposition tool, a plating tool, a chemical-mechanical polishing tool, a thermal tool, a 
cleaning tool, an ion implanter, and an etch tool. 

5 1 68. The mjethod of claim 5 140, wherein the stage and the first and second 
measurement o^vjms are coupled to a process tool, wherein the process tool comprises a 
wafer handler, and wWein disposing the specimen upon the stage comprises moving the 
specimen from thef process tool to the stage using the wafer handler. 

5 1 69. The method of claim 5 140, wherein the stage and the first and second 
measurement devices are coupled to a process tool, the method further comprising 
moving the specimen to the process tool subsequent to determining the at least two 
properties of me specimen using the stage. 
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5 1 70. The method of claim 5 1 4( , wherein the stage and the first and second 
measurement devices are coupled to a process tool, the method further comprising 
determining at least the two properties of the specimen while the specimen is waiting 
between process steps. 


5171. The method of claim 5140, wherein the stage and the first and second 
measurement devices are coupled to a process tool, wherein the process tool comprises a 
support device configured to support the specimen during a process step, and wherein an 
upper surface of the support jdevice is substantially parallel to an upper surface of the 
stage. 

5 172. The method of claii^i 5 140, wherein the stage and the first and second 
measurement devices are coupled to a process tool, wherein the process tool comprises a 
support device configuredlto support the specimen during a process step, and wherein an 
upper surface of the stagejis angled with respect to an upper surface of the support device. 

5 1 73 . The method of cjkim 5 1 40, wherein the stage and the first and second 
measurement devices ai^e disposed within a measurement chamber, and wherein the 
measurement ch^ffiBbr/is coupled to a process tool. 

measurement devicefs are disposed within a measurement chamber, and wherein the 
measurement chamber is disposed within a process tool. 


5175. The metftbd of claim 5 1 40, wherein the stage and the first and second 
measurement devices are disposed within a measurement chamber, and wherein the 
measurement /hamber is arranged laterally proximate to a process chamber of a process 
tool. 
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5 1 76. The method of claim 514©, wherein the stage and the first and second 
measurement devices are disposed within a measurement chamber, and wherein the 
measurement chamber is arranged vertically proximate to a process chamber of a process 
tool. 
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5 1 77. The method of claim 5 MO, wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 


wherein the support device is configured to support the 


chamber of a process tool, and 
specimen during a process step 


5 1 78. The method of claim 5 1 77, further comprising determining one or more of the at 
least two properties of the spe cimen during the process step. 

5179. The method of claim 5178, further comprising obtaining a signature 
characterizing the process step, wherein the signature comprises at least one singularity 
representative of an end of tike process step. 


5180. The method 
instruments coupled to 
properties using an in sil? 


'5178, 


/ 


ler comprising altering a parameter of one or more 
process tool in response to one or more of the at least two 
control technique. 


25 


5181. The method off claim 5 140, further comprising moving the specimen from a first 
process chamber to a/second process chamber using the stage, wherein the first process 
chamber and the sedond process chamber are disposed within a process tool. 
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5 1 82. The method of claim 51/81, further comprising determining one or more of the at 
least two properties during said ] noving the specimen from the first process chamber to 
the second process chamber. 


51 83. The method of claim 5140, further comprising comparing one or more of the at. 
least two properties of the specimen and properties of a plurality of specimens. 

5 1 84. The method of claim/5 1 40, further comprising comparing one or more of the at 
least two properties of the specimen to a predetermined range for the one or more 
properties. 


5185. The method of claim 5 1 84, further comprising generating an output signal if one 
or more of the at least two properties of the specimen is outside of the predetermined 
range for the property. 


5186. The method of claim 5 1 40, further comprising altering a sampling frequency of 
the first measuremratdfevice in response to the at least one thin film characteristic of the 
specimen. 



5187. The method of claim 5 1 40, further comprising altering a sampling frequency of 
the second measurement device in response to the at least one electrical property of the 
specimen. 


5188. The metho^of claim 5140, further comprising altering a parameter of one or more 
instruments couplpd to the first measurement device in response to the at least one thin 
film characteristic of the specimen using a feedback control technique. 
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5 1 89. The method of claim 5 1 40, further comprising altering a parameter of one or more 
instruments coupled to the second measurement device in response to the at least one 
electrical property of the specimen usiyg a feedback control technique. 

5 190. The method of claim 5 140, fifrther comprising altering a parameter of one or more 
instruments coupled to the first measurement device in response to the at least one thin 
film characteristic of the specimen using a feedforward control technique. 


5191. The method of claim 5 1 40, further comprising altering a parameter of one or more 
10 instruments coupled to the second measurement device in response to the at least one 

electrical property of the specimen using a feedforward control technique. 

5 192. The method of claim 5140, further comprising generating a database, wherein the 
database comprises the at least one thin film characteristic of the specimen and the at 

15 least one electrical property of the specimen, the method further comprising calibrating 
the first and second measurement devices using the database. 


20 


5 193. The method of afaim 5 140, further comprising generating a database, wherein the 
database comprises the atle^tone tMnfilm characteristic of the specimen and the at 
least one electrical propeixy of the specimen, the method further comprising monitoring 
output signals of the firs? and second measurement devices using the database. 


5 194. The method otfclaim 5 140, further comprising generating a database, wherein the 
database comprises me at least one thin film characteristic of the specimen and the at 
25 least one electrical property of the specimen, and wherein the database further comprises 
the at least one thim film characteristic and the at least one electrical property of a 
plurality of specimens. 
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5195. The method of claim 5 1 94, wherein the at least one thin film characteristic and the 
at least one electrical property oflthe plurality of specimens are determined using a 
plurality of measurement devices, the method further comprising calibrating the plurality 
of measurement devices using tne database. 

5196. The method of claim 5 194, wherein the at least one thin film characteristic and the 
at least one electrical property jof the plurality of specimens are determined using a 
plurality of measurement devices, the method further comprising monitoring output 
signals of the plurality of measurement devices using the database. 


5197. The method of claim 5140, wherein a stand alone system is coupled to the first 
Q and second measurement devices, the method further comprising calibrating the stand 

j5 alone system with a calibration standard and calibrating the first and second measurement 

^ devices with the stand alone system. 

m 5198. The method of claim 5140, wherein a stand alone system is coupled to the first 


and second measufemfest devices and at least one additional measurement device, the 
method further comprising calibrating^the stand alone system with a calibration standard 
and calibrating the firs( r ai^ devices an at least the one additional 


u 20 measurement device ^Adth the stand alone system. 


5199. The method of claim 5140, further comprising determining the at least one thin 
film characteristic of the specimen at more than one position on the specimen, wherein 
the specimen comprises a wafer, the method further comprising altering at least one 
25 parameter of one on more instruments coupled to a process tool in response to the at least 
one thin film characteristic of the specimen at the more than one position on the specimen 
to reduce within wafer variation of the at least one thin film characteristic. 
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5200. The method of claim 5 140, further comprising determining the at least one 
electrical property of the specimen/at more than one position of the specimen, wherein the 
specimen comprises a wafer, the method further comprising altering at least one 
parameter of one or more instruments coupled to a process tool in response to the at least 
one electrical property of the specimen at the more than one position on the specimen to 
reduce within wafer variation 0| the at least one electrical property. 

5201 . The method of claim 5a 40, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least two 
properties of the specimen using a feedback control technique. 

5202. The method of claim 5 140, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least two 
properties of the specimen using a feedforward control technique. 

5203 . The method of claim 5 140, further comprising monitoring a parameter of one or 
more instruments coupled to a process tool. 

5204. The methWo^L^ 5203, furti^comprising determining a relationship between 
one or more of the at /least two properties and at least one of the monitored parameters. 

5205. The methocy of claim 5204, further comprising altering a parameter of at least one 
of the instruments An response to the relationship. 

5206. The method of claim 5 140, wherein processing the one or more output signals 
from the first measurement device and processing the one or more output signals from the 
second measurement device comprises: 
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at least partially processing the one or more output signals from the first and 
second measurement deviaes using a local processor, wherein the local processor 
is coupled to the first andjsecond measurement devices; 

sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 


m 
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further processing the partially processed one or more output signals using the 
remote controller computer. 

5207. The method of claim 5206, wherein at least partially processing the one or more 
output signals comprises determining the at least one thin film characteristic and the at 
least one electrical property of the specimen. 

5208. The method of clainj 5206, wherein further processing the partially processed one 
or more output signals coni&rises determining the at least one thin film characteristic and 
the at least one electrical woperty of the specimen. 

5209. A computer-implemented method for controlling a system configured to 
determine at least two properties of a specimen during use, wherein the system comprises 
a stage configured to support the specimen, and wherein the stage is coupled to a first 
measurement device aivl a second measurement device, comprising: 


25 


controlling the first measurement device to generate one or more output signals 
responsive tqfkt least one thin film characteristic of the specimen; 


controllingythe second measurement device to generate one or more output signals 
responsive to at least electrical property of the specimen; 
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processing the one or more output signals from the first measurement device to 
determine the at least one thin film characteristic of the specimen; and 

5 processing the one or more output signals from the second measurement device to 

determine the at least ©ne electrical property of the specimen. 

5210. The method of claiiri 5209, further comprising controlling the stage to laterally 
move the stage while determining the at least two properties of the specimen. 


10 


521 1. The method of claim 5209, further comprising controlling the stage to rotatably 

/ 

move the stage while determining the at least two properties of the specimen. 


4 5212. The method of/claim 5209, further comprising controlling the stage to laterally 

=s ■ 

15 and rotatably move ttye stage while determining the at least two properties of the 
specimen. 



fH . ■ 5213. TJKemelijod of claim 5209, wherein the first measurement device comprises a 

^ reflector 

Q 

I* 20 

5214. The method of claim 5209, wherein the first measurement device comprises a 
spectroscopic >reflectometer. 

- / 

5215. The/method of claim 5209, wherein the first measurement device comprises an 

; 

25 ellipsometer. 

/ 

5216. Tlie method of claim 5209, wherein the first measurement device comprises a 
spectroscopic ellipsometer. 
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52 1 7. The method of claim 5209, wherein the first measurement device comprises a 
beam profile ellipsometer. 


5 5218. The method of claim 5 109, wherein the first measurement device comprises a 
photo-acoustic device. 


10 


5219. The method of claim }209, wherein the first measurement device comprises an 
eddy current device. 

5220. The method of clainj 5209, wherein the first measurement device comprises an X- 
ray reflectometer. 


522 1 . The method of claim 5209, wherein the first measurement device comprises a 
15 grazing X-ray reflectometer. 


5222. The method of cl£im 5209, wherein the first measurement device comprises an X- 
ray diffractometer. 


20 5223. The method of/ckim 5209/, wherein the first measurement device comprises at 
least two measurente^Qeyic^and wherein the at least two measurement devices are 
selected from the griup consisting of a reflectometer, a spectroscopic reflectometer, an 
ellipsometer, a spectroscopic ellipsometer, a beam profile ellipsometer, a photo-acoustic 
device, an eddy current device, an X-ray reflectometer, a grazing X-ray reflectometer, and 
25 an X-ray diffractometer. 


5224. The method of claim 5209, wherein at least one element of the first measurement 
device compr^s at least one element of the second measurement device. 
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5225. The method of claim 
generate one or more output si 
the specimen comprises com 

anneal the specimen; 


5209, wherein controlling the second measurement device to 

glials responsive to the at least one electrical property of 
[trolling the second measurement device to: 


reduce a temperature of the specimen subsequent to the annealing; 


10 


deposit a charge on an upper surface of the specimen; and 


jss, 
U i! 


y 3 


measure the at least one electrical property of the charged upper surface of the 
specimen. [ 

! 

1 5 5226. The method of claim 5209, wherein the at least one electrical property of the 

specimen is selected from the group consisting of a capacitance, a dielectric constant, and 
a resistivity. 


20 


5227. The method of claim 


5209, wherein the at least one electrical property comprises 
at least one electrical j/ropeiW of a^yer formed on the specimen, and wherein the layer 
comprises a dielectric material. 


5228. The method of claim 5209, further comprising processing the one or more output 
signals of the second measurement device to determine a characteristic of metal 
25 contamination on the specimen. 


5229. The method of daim 5209, further comprising processing the one or more output 
signals of the first or second measurement device to determine a third property of the 
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specimen, wherein the third property ii selected from the group consisting of a roughness 
of the specimen, a roughness of a la^er on the specimen, and a roughness of a feature of 
the specimen. 

5230. The method of claim 52(M further comprising processing the one or more output 
signals of the first measurement device and the one or more output signals of the second 
measurement device substantially simultaneously to determine the at least one thin film 
characteristic and the at least one electrical property substantially simultaneously. 


1 0 523 1 . The method of claim 5209, further comprising controlling the first measurement 

/ 

device to generate one or more output signals responsive to the at least one thin film 
characteristic of the specimen' at multiple locations of the specimen substantially 
simultaneously and processing the one or more output signals from the first measurement 
device to determine the at' least one thin film characteristic at the multiple locations on the 
15 specimen. 


5232. The method of claim 5209, further comprising controlling the second 
measurement device4Qjjenerate one or more output signals responsive to the at least one 
electrical propert>\^f^^spe)cimen at the multiple locations of the specimen substantially 

20 simultaneously and processing the one or more output signals from the second 

measurement device/to determine the at least one electrical property at the multiple 
locations on the specimen. 

5233. The method of claim 5209, wherein the stage and the first and second 
25 measurement devices are coupled to a process tool. 
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5234. The method of claim 5209 J wherein the stage and the first and second 
measurement devices are couplecyto a process tool, and wherein the stage and the first 
and second measurement devices are arranged laterally proximate to the process tool. 

/ v ■ 

5 5235. The method of claim 5209, wherein the stage and the first and second 

measurement devices are coumed to a process tool, and wherein the stage and the first 
and second measurement devices are disposed within the process tool. 

5236. The method of claim/5209, wherein the stage and the first and second 
10 measurement devices are coupled to a process tool selected from the group consisting of a 

chemical vapor deposition tool, an atomic layer deposition tool, a physical vapor 
q deposition tool, a plating tool, a chemical-mechanical polishing tool, a thermal tool, a 

^ cleaning tool, an ion implaiiter, and an etch tool. 

si 

J 15 5237. The method of claijn 5209, wherein the stage and the first and second 

measurement devices are coupled to a process tool, the method further comprising 
controlling a wafer handler to move the specimen from the process tool to the stage, and 
wherein the wafer handler is coupled to the process tool. 


20 5238. The method offclaim 5209, wherein the stage and the first and second 

measurement devices/are coupled to a process tool, the method further comprising 
controlling the sta/geAoTpove the specimen from the system to the process tool. 



5239. The method of claim 5209, wherein the stage and the first and second 
25 measurement devices are coupled to a process tool, the method further comprising 

controlling a wafer handler to move the specimen from the process tool to the stage such 
that the at leas/two properties of the specimen can be determined while the specimen is 
waiting betwe^ process steps. 
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5240. The method of claim 5209, therein the stage and the first and second 
measurement devices are coupled to/a process tool, wherein the process tool comprises a 
support device configured to support the specimen during a process step, and wherein an 
upper surface of the support devicejis substantially parallel to ah upper surface of the 
stage. 


10 


5241. The method of claim 5209, wherein the stage and the. first and second 
measurement devices are couplea to a process tool, wherein the process tool comprises a 
support device configured to support the specimen during a process step, and wherein an 
upper surface of the stage is angled with respect to an upper surface of the support device. 


15 


20 


25 


5242. The method of claim/5209, wherein the stage and the first and second 
measurement devices are disposed within a measurement chamber, and wherein the 
measurement chamber is coupled to a process tool. 

5243. The method of claim 5209, wherein the stage and the first and second 
measurement devices are/disposed within a measurement chamber, and wherein the 
measurement chai^eris disposed within a process tool. 

5244. The method of/claim 5209, wherein the stage and the first and second 
measurement devices/are disposed within a measurement chamber, and wherein the 
measurement chaml/er is arranged laterally proximate to a process chamber of a process 
tool. 

5245. The method of claim 5209, wherein the stage and the first and second 
measurement devices are disposed within a measurement chamber, and wherein the 
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measurement chamber is arranged vertically proximate to a process chamber of a process 
tool 

5246. The method of claim 52(09, further comprising disposing the specimen upon a 
support device disposed within a process chamber of a process tool, and wherein the 
support device is configured t© support the specimen during a process step. 


10 


15 


20 


5247. The method of claim 5209, further comprising controlling at least one of the first 
and second measurement devices during the process step. 

5248. The method of claim 5247, further comprising controlling the system to obtain a 
signature characterizing the process step, wherein the signature comprises at least one 
singularity representative of an end of the process step. 

5249. The method of clajim 5247, further comprising controlling the system to alter a, 
parameter of one or more instruments coupled to the process tool in response to one or 
more of the at least two jproperties using an in situ control technique. 

5250. The method-^ claim 5209, further comprising controlling the stage to move the 
specimen from k firsttarocess chamber to a second process chamber, wherein the first 
process chamber andLflie second process chamber are disposed within a process tool. 


25 


525 1 . The method of claim 5250, further comprising controlling at least one of the first 
measurement and' the second devices during said moving the specimen from the first 
process chamber/ to the second process chamber. 


5252. The method of claim 5209, further comprising comparing one or more of the at 
least two properties of the specimen and properties of a plurality of specimens. 
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5253. The method of claim 520& further comprising comparing one or more of the at 
least two properties of the specimen to a predetermined range for the one or more 
properties. 

5254. The method of claim further comprising generating an output signal if one 
or more of the at least two ^rop^rties of the specimen is outside of the predetermined 
range for the property. 


10 
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5255. The method oficlaim 5209, further comprising altering a sampling frequency of 
the first measurement/ device in response to the at least one thin film characteristic of the 
specimen. 


5256. Thefmethod 
the second in 
specimen. 



5209, further comprising altering a sampling frequency of 
'device in response to the at least one electrical property of the 


5257. The method of/claim 5209, further comprising altering a parameter of one or more 
instruments coupled to the first measurement device in response to the at least one thin 
film characteristic u^ing a feedback control technique. 


25 


5258. The method of claim 5209, further comprising altering a parameter of one or more 
instruments coupled to the second measurement device in response to the at least one 
electrical property using a feedback control technique. 

5259. The method of claim 5209, further comprising altering a parameter of one or more 
instruments coupled to the first measurement device in response to the at least one thin 
film characteristic using a feedforward control technique. 
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5260. The method of claim 5209,lfurther comprising altering a parameter of one or more 
instruments coupled to the second measurement device in response to the at least one 
electrical property using a feedforward control technique. 

5261 . The method of claim 5209, further comprising generating a database, wherein the 
database comprises the at least pne thin film characteristic of the specimen and the at 
least one electrical property of pie specimen, the method further comprising calibrating 
the first and second measurement devices using the database. 

5262. The method of claim 6209, further comprising generating a database, wherein the 
database comprises the at least one thin film characteristic of the specimen and the at 
least one electrical property of the specimen, the method further comprising monitoring 
output signals of the first and second measurement device using the database. 

5263. The method of claim 5209, further comprising generating a database, wherein the 
database comprises the at least one thin film characteristic of the specimen and the at 
least one electrical property of the specimen, and wherein the database further comprises 
the at least one thin film characteristic and the at least one electrical property of a 
plurality of spelcimenki . / 

5264. The method/of claim 5263, wherein the at least one thin film characteristic and the 
at least one electrical property of the plurality of specimens are generated using a plurality 
of measurement devices, the method further comprising calibrating the plurality of 
measurement devices using the database. 

5265. The method of claim 5263, wherein the at least one thin film characteristic and the 
at least one electrical property of the plurality of specimens are generated using a plurality 
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of measurement devices, the mqthofl further comprising monitoring output signals of the 
plurality of measurement devices/using the database. 

5266. The method of claim 5209, wherein a stand alone system is coupled to the system, 
the method further comprising/controlling the stand alone system to calibrate the stand 
alone system with a calibratio/i standard and further controlling the stand alone system to 
calibrate the system. 


UT 
if 

Q 


5267. The method of claim 5209, wherein a stand alone system is coupled to the system 
10 and at least one additional system, the method further comprising controlling the stand 
alone system to calibrate the stand alone system with a calibration standard and further 
controlling the stand aloqe system to calibrate the system and at least the one additional 
system. 

1 5 5268. The method of claim 5209, further comprising controlling the first measurement 
device to generate one/or more signals responsive the at least one thin film characteristic 
of the specimen at more than one position on the specimen, wherein the specimen 
comprises a wafer, the method further comprising altering at least one parameter of one 
or more instruments coupled to a process tool in response to the at least one thin film 
20 characteristic oflKjhspecimen at the more than one position on the specimen to reduce 
within waferWariatiad of the at J6ast one thin film characteristic. 



5269. The method of claim 5209, further comprising controlling the second 
measurement device to generate one or more signals responsive the at least one electrical 
25 property of the specimen at more than one position on the specimen, wherein the 
specimen comprises a wafer, the method further comprising altering at least one 
parameter cwone or more instruments coupled to a process tool in response to the at least 
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one electrical property of the specimen at the more than one position on the specimen to 
reduce within wafer variation of the at least one electrical property. 

5270. The method of claim 5209, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least two, 
properties of the specimen using a feedback control technique. 


10 


5271 . The method of claim 5W9, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least two 
properties of the specimen using a feedforward control technique. 


5272. The method of claiiry 5209, further comprising monitoring a parameter of one or 
more instruments coupled t© a process tool. 


1 5 5273 . The method of claiAi 5272, further comprising determining a relationship between 
one or more of the at least/two properties and at least one of the monitored parameters. 


s ■ 
ru 

K i ■ 
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5274. The method of claim 5273, further comprising altering a parameter of at least one 
of the instruments in response to the relationship. 


5275. Themethoi 
from the first measurement 
second measurement* dey< 


,im 5209, ^herein processing the one or more output signals 

ice and processing the one or more output signals from the 
ce comprises: 


25 


at least parflally processing the one or more output signals from the first and 
second measurement devices using a local processor, wherein the local processor 
is couplea to the first and second measurement devices; 
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sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 

further processing the partially processed one or more output signals using the 
remote controller computdr. 

5276. The method of claim 52/75, wherein at least partially processing the one or more 
output signals comprises determining the at least one thin film characteristic and the at 
least one electrical property of the specimen. 

5277. The method of claim 5275, wherein further processing the partially processed one 
or more output signals comprises determining the at least one thin film characteristic and 
the at least one electrical property of the specimen. 

5278. A semiconductor/ device fabricated by a method, the method comprising: 
forming a portion of the semiconductor device upon a specimen; 


generating/one or more output signals responsive to at least one thin film 
characteristic of the specimen with the first measurement device; 

generating one or more output signals responsive to at least one electrical property 
of theyspecimen with the second measurement device; 


disposingsthej^ecimen/upon a stage, wherein the stage is coupled to a first 
measuremeniae^ifte^and a second measurement device; 
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processing the one or more output signals from the first measurement device to 
determine the at least one thinffilm characteristic of the specimen; and 

processing the one or more output signals from the second measurement device to 
5 determine the at least one electrical property of the specimen. 

5279. The device of claim 5278, ^herein the first measurement device comprises a 
reflectometer, 

1 0 5280. The device of claim 5278, wherein the first measurement device comprises a 
spectroscopic reflectometer. 


15 


5281. The device of claim 5278, wherein the first measurement device comprises an 
ellipsometer. / 


5282. The device of claim 5278, wherein the first measurement device comprises a 
spectroscopic ellipsomete/ 



y' 5283. The devic£ of c^im 5278, wherein the first measurement device comprises a 

20 beam profile ellipsfc 


5284. The device of claim 5278, wherein the first measurement device comprises a 
photo-acoustic device. 

25 5285. The device of claim 5278, wherein the first measurement device comprises an 

/ 

eddy current pevice. 
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5286. The device of claim 5278, whefrein the first measurement device comprises an X- 
ray reflectometer. 

5287. The device of claim 5278, ^herein the first measurement device comprises a 
5 grazing X-ray reflectometer. 

5288. The device of claim 527$, wherein the first measurement device comprises an X- 
ray diffractometer. 

10 . 5289. The device of claim 52^78, wherein the first measurement device comprises at 
least two measurement devices, and wherein the at least two measurement devices are 
selected from the group consisting of a reflectometer, a spectroscopic reflectometer, an 
ellipsometer, a spectroscopic ellipsometer, a beam profile ellipsometer, a photo-acoustic 
device, an eddy current deyice, an X-ray reflectometer, a grazing X-ray reflectometer, and 

1 5 an X-ray diffractometer. 


5290. The device of claim 5278, wherein at least one element of the first measurement 
device comprises at least one element of the second measurement device. 


20 529 1 . The deviceBlfilaim 5278, wherein generating the one or more output signals 
responsive to the At least one electrical property of the specimen with the second 
measurement device comprises: 


25 


annexing the specimen; 

redtci^ig a temperature of the specimen subsequent to the annealing; 
depositing a charge on an upper surface of the specimen; and 
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measuring the at least one electrical property of the charged upper surface of the 
specimen. 

5292. The device of claim 5278, wherein the at least one electrical property of the 
specimen is selected from the group consisting of a capacitance, a dielectric constant, and 
a resistivity. 

5293. The device of claim 5278 J wherein the at least one electrical property comprises at 
least one electrical property of a jfayer formed on the specimen, and wherein the layer 
comprises a dielectric material. 

5294. The device of claim 52/8, further comprising processing the one or more output 
signals of the second measurement device to determine a characteristic of metal 
contamination on the specimen. 

5295. The device of claim/5278, further comprising processing the one or more output 
signals of the first or second measurement device to determine a third property of the 
specimen, wherein tjae-t&rd property is selected from the group consisting of a roughness 
of the specimen, a rQugh^pfss of a ^yer on the specimen, and a roughness of a feature of 
the specimen. 

5296. The device ofifclaim 5278, further comprising processing the one or more output 
signals of the first measurement device and the one or more output signals of the second 
measurement device substantially simultaneously to determine the at least one thin film 
characteristic an o^the at least one electrical property substantially simultaneously. 
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5297. The device of claim 5278, fjfirther comprising generating the one or more output 
signals responsive to the at least ome thin film characteristic of the specimen with the first 
measurement device at multiple locations on the specimen substantially simultaneously 
and processing the one or more output signals from the first measurement device to 

5 determine the at least one thin fi/m characteristic at the multiple locations on the 
specimen. 

5298. The device of claim 5^78, further comprising generating the one or more output 
signals responsive to the at least one electrical property of the specimen with the second 

10 measurement device at multiple locations on the specimen substantially simultaneously 
and processing the one or more output signals from the second measurement device to 
determine the at least one electrical property at the multiple locations on the specimen. 


i. 3 


5299. The device of claim 5278, wherein the stage and the first and second measurement 
1 5 devices are coupled to a process tool. 


20 


5300. The device of claim 5278, wherein the stage and the first and second measurement 
devices are coupled to a process tool selected from the group consisting of a chemical 
vapor deposition tool Jan atomic layer deposition tool, a physical vapor deposition tool, a 
plating tool, a chejaical-mechanical polishing tool, a thermal tool, a cleaning tool, an ion 
implanter, anja an etch tool. 


5301 . A methocyfor fabricating a semiconductor device, comprising: 


25 


forming a portion of the semiconductor device upon a specimen; 


disposing the specimen upon a stage, wherein the stage is coupled to a first 
measurement device and a second measurement device; 
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generating one or more 
characteristic of the 


o ltput signals responsive to at least one thin film 
with the first measurement device; 


spec men 


generatmg one or more 
of the specimen with 


c utput signals responsive to at least one electrical property 
the/ second measurement device; 


processing the one or more output signals from the first measurement device to 
determine the at least one thin film characteristic of the specimen; and 


processing the one or/more output signals from the second measurement device to 
determine the at least one electrical property of the specimen. 

5302. The method of clainq 5301 , wherein the first measurement device comprises a 
reflectometer. 


5303. The method of clajftn 5301, wherein the first measurement device comprises a 
spectroscopic reflectomet 


ler. 


5304. The method of 
ellipsometer. 


laim 53#1, wherein the first measurement device comprises an 


5305. The method of claim 5301, wherein the first measurement device comprises a 
spectroscopic elnpsometer. 


5306. The method of claim 5301, wherein the first measurement device comprises a 
beam profile ellipsometer. 
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5307. The method of cl; 
photo-acoustic device. 


5301, wherein the first measurement device comprises a 


5308. The method of cl^im 5301 , wherein the first measurement device comprises an 
eddy current device. 

5309. The method of cjaim 5301, wherein the first measurement device comprises an X- 
ray reflectometer. 

5310. The method of claim 5301 , wherein the first measurement device comprises a 
grazing X-ray reflectometer. 

5311. The method off claim 5301 , wherein the first measurement device comprises an X- 
ray diffractometer. f 


5312. The method of claim 5301, wherein the first measurement device comprises at 
least two measurement devices, and wherein the at least two measurement devices are 
selected from the group consisting of a reflectometer, a spectroscopic reflectometer, an 
ellipsometer, a spectroscopic ellipsometer, a beam profile ellipsometer, a photo-acoustic 
device, an eddy current device, an X-ray reflectometer, a grazing X-ray reflectometer, and 
an X-ray difiBfactometer./ 


5313. The method of claim 5301, wherein at least one element of the first measurement 
device comprises at least one element of the second measurement device. 

5314. The method of claim 5301, wherein generating the one or more output signals 

I i 

responsivp^o the at least one electrical property of the specimen with the second 
measurement device comprises: 
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annealing the specimen; 


reducing a temperature of the specimen subsequent to the annealing; 


depositing a charge on an upper surface of the specimen; and 


m. 

f» s 


m 


10 


15 


measuring the at| least one electrical property of the charged upper surface of the 
specimen. 

5315. The method of /claim 5301, wherein the at least one electrical property of the 
specimen is selected from the group consisting of a capacitance, a dielectric constant, and 
a resistivity. 

53 16. The method hf claim 5301 , wherein the at least one electrical property comprises 
at least one electrical property of a layer formed on the specimen, and wherein the layer 
comprises a dielectric material. 


5317. The methbd of claim '5301, further comprising processing the one or more output 
20 signals of th6 second measurement device to determine a characteristic of metal 
contaminatidtH&fiune spjstimen. 


53 18. The mfethod of claim 5301, further comprising processing the one or more output 
signals of the first or second measurement device to determine a third property of the 
25 specimen, Wherein the third property is selected from the group consisting of a roughness 
of the specjmen, a roughness of a layer on the specimen, and a roughness of a feature of 
the specimen. 
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53 1 9. The method of claim 5301 , further comprising processing the one or more output 
signals of the first measurement/device and the one or more output signals of the second 
measurement device substantially simultaneously to determine the at least one thin film 
characteristic and the at least ome electrical property substantially simultaneously. 

5 J 

5320. The method of claim 5201, further comprising generating the one or more output 
signals responsive to the at least one thin film characteristic of the specimen with the first 
measurement device at multime locations on the specimen substantially simultaneously 
and processing the one or mope output signals from the first measurement device to 

10 determine the at least one th^i film characteristic at the multiple locations on the 
specimen. 

O 

^0 5321. The method of claiifa 5301, further comprising generating the one or more output 

■ yd j 

U| signals responsive to the afl least one electrical property of the specimen with the second 

:- : I v. 

15 measurement device at multiple locations on the specimen substantially simultaneously 

and processing the one or/more output signals from the second measurement device to 
CO / 

s determine the at least one electrical property at the multiple locations on the specimen. 


Si = ' 


5322. The methodoftlaim 5301, wherein the stage and the first and second 
20 measurement devices arevcoupled to a process tool. 

5323 . The method ff claim 5301, wherein the stage and the first and second 
measurement devices are coupled to a process tool selected from the group consisting of a 
chemical vapor deposition tool, an atomic layer deposition tool, a physical vapor 

25 deposition tool, a plating tool, a chemical-mechanical polishing tool, a thermal tool, a 
cleaning tool, an jhn implanter, and an etch tool. 
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5324. A system configure| to determine at least two properties of a specimen during 
use, comprising: 

a stage configured to support the specimen during use; 

a first measurement device coupled to the stage, wherein the first measurement 
device is configured to generate one or more output signals responsive to at least 
one thin film characteristic of the specimen during use; 

a second measurement device coupled to the stage, wherein the second 
measurement dewce is configured to generate one or more output signals 
responsive to at |east one electrical property during use; 

a local processor coupled to the first and second measurement devices, wherein 
the local processor is configured to at least partially process the one or more 
output signals from the first measurement device and the one or more output 
signals from tne second measurement device during use; and 

a remote controller computer coupled to the local processor, wherein the remote 
controllepcoprauter is configured to receive the at least partially processed one or 
more output Isignals, to determine the at least one thin film characteristic from the 
at least p&rtiMy processed output signals of the first measurement device, and to 
determine me at least one electrical property of the specimen from the at least 
partially processed output signals of the second measurement device during use. 

5325. The systq^i of claim 5324, wherein the first measurement device comprises a 
reflectometer. 
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5326. The system of claim 5324, Jvherein the first measurement device comprises a 
spectroscopic reflectometer. 

5327. The system of claim 532^, wherein the first measurement device comprises an 
5 ellipsometer. 

5328. The system of claim 5^24, wherein the first measurement device comprises a 
spectroscopic ellipsometer. 

10 5329. The system of claim/5324, wherein the first measurement device comprises a 
beam profile ellipsometer. 


Iff" 


•.fr 


5330. The system of claijn 5324, wherein the first measurement device comprises a 
photo-acoustic device. 

15 

5331 . The system of c^aim 5324, wherein the first measurement device comprises an 
eddy current device. 

5332. The system of claim 5324, wherein the first measurement device comprises an X- 
20 ray reflectometej 

5333. The systerfi oY^aimJ3i4, wherein the first measurement device comprises a 
grazing X-ray reflecfometer. 


25 5334. The syktkm of claim 5324, wherein the first measurement device comprises an X- 
ray dif&actometer: 
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5335. The system of claim 53: >4, wherein the first measurement device comprises at 
least two measurement devicesj and wherein the two measurement devices are selected 
from the group consisting of a ieflectometer, a spectroscopic reflectometer, an 
ellipsometer, a spectroscopic ellipsometer, a beam profile ellipsometer, a photo-acoustic 
device, an eddy current device, an X-ray reflectometer, a grazing X-ray reflectometer, and 
an X-ray diffractometer. 


5336. The system of claim 5324 
device comprises at least one e 


3 wherein at least one element of the first measurement 
ement of the second measurement device. 


an oven configured to anneal the specimen; 


a cooling device configured to reduce a temperature of the specimen subsequent 
to an annealing process; 


a device coi 



to deposit a charge on an upper surface of the specimen; and 


a sensor configured to measure the at least one electrical property of the charged 

// / 

upper surface/of the specimen. 


5338. The systemjaf claim 5324, wherein the at least one electrical property of the 
specimen is selected from the group consisting of a capacitance, a dielectric constant, and 
a resistivity. 
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L, 


5339. The system of claim 53S4, wherein the at least one electrical property comprises 
at least one electrical property :>f a layer on the specimen, and wherein the layer 
comprises a dielectric material 

5340. The system of claim 53! >4, wherein the remote controller computer is further 
configured to determine a chare cteristic of metal contamination on the specimen from the 
at least partially processed onepr more output signals of the second measurement device 
during use. 


Sj 


1 0 5341 . The system of claim 6324, wherein the remote controller computer is further 
configured to determine a third property of the specimen from the at least partially 
processed one or more output signals of the first or second measurement device during 
use, and wherein the thfrd property is selected from the group consisting of a roughness of 
the specimen, a roughnes$ of a layer on the specimen, and a roughness of a feature of the 

15 specimen. 


fU 


20 


25 


5342. The system of claim 5324, wherein the remote controller computer is further 
coupled to a process topi. 

5343. The systenfofjbteim 5324, wherein the remote controller computer is further 
coupled to a processhptfl sMectedfirom a group consisting of a chemical vapor deposition 
tool, an atomic layer deposition tool, a physical vapor deposition tool, a plating tool, a 
chemical-mechanica| polishing tool, a thermal tool, a cleaning tool, an ion implanter, and 
an etch tool. 

5344. The systemf of claim 5324, wherein the remote controller computer is further 
coupled to a process'tool, and wherein the remote controller computer is further 
configured to alter/a parameter of one or more instruments coupled to the process tool in 
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response to one or more « )f the at least two properties using a feedback control technique 
during use. 


5345. The system of cl 
coupled to a process tool 
configured to alter a 
response to one or more o 
technique during use. 


5324, wherein the remote controller computer is further 
and wherein the remote controller computer is further 
parameter of one or more instruments coupled to the process tool in 
the at least two properties using a feedforward control 


5346. The system of claii i 5324, wherein the remote controller computer is further 
coupled to a process tool, iind wherein the remote controller computer is further 
configured to monitor a pajrameter of one or more instruments coupled to the process tool 
during use. 


5347. The system of claipi 
configured to determine 
of the specimen and at 


: least 


5346, wherein the remote controller computer is further 
a (relationship between one or more of the at least two properties 
one of the monitored parameters during use. 


5348. Thesystenyof cla 
configured to alter \parj 
relationship during use 


v 5347, Wherein the remote controller computer is further 
er of at least one of the instruments in response to the 


5349. The system of claim 5324, wherein the system is further configured to determine 
one or more of the at laast two properties of the specimen during the process step. 


5350. The system or claim 5349, wherein the remote controller computer is further 
configured to obtain a signature characterizing the process step during use, and wherein 
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I* 


10 


15 


the signature comprises at Ipapt one singularity representative of an end of the process 
step. 

535 1 . The system of claim 5 349, wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the process tool in 
response to one or more of th 5 at least two properties using an in situ control technique 
during use. 

5352. The system of claim 5 324, wherein a process tool comprises a first process 


chamber and a second proces 
move the specimen from the 
use. 


5353. The system 
one or more of the at least 
specimen from the first pro< 


chamber, and wherein the stage is further configured to 
first process chamber to the second process chamber during 


of claim {5352, wherein the system is further configured to determine 
t^o properties of the specimen as the stage is moving the 
ess chamber to the second process chamber. 


20 


5354. The system of claim 5324, wherein the remote controller computer is further 
configured to compare ont or more of the at least two properties of the specimen and 
properties of a plurality of specimens during use. 


25 


5355. The system (J^cfoim 5324, wherein the remote controller computer is further 
configured to compare jone o^|more^f the at least two properties of the specimen to a 
predetermined range fpr the one or more properties during use. 


5356. The system of claim 5355, wherein the remote controller computer is further 
configured to gener*e/^i output signal if one or more of the at least two properties of the 
specimen are outsioe of the predetermined range for the property during use. 
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5357. The system of cMm 5324, wherein the remote controller computer is further 
configured to alter a sampling frequency of the first measurement device in response to 
the at least one thin filrr characteristic of the specimen during use. 


5358. The system of c aim 5324, wherein the remote controller computer is further 
configured to alter a sampling frequency of the second measurement device in response to 
the at least one electric; il property of the specimen during use. 


5359. The system of claim 5324, wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the first 
measurement device in response to the at least one thin film characteristic of the 
specimen using a feedback control technique during use. 

5360. The system of claim 5324, wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the second 
measurement device! in response to the at least one electrical property of the specimen 
using a feedback control technique during use. 


5361. The system of claim 5324, wherein the remote controller computer is further 
configured to alter a^paramete/of one or more instruments coupled to the first 
measurement device infesponse to the at least one thin film characteristic using a 
feedforward control technique during use. 


5362. The system of claim 5324, wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the second 
measurement /device in response to the at least one electrical property using a feedforward 
control techmque during use. 
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5363. The system of claim 5324, wherein the remote controller computer is further 
configured to generate a aatabase during use, wherein the database comprises the at least 
one thin film characteristic of the specimen and the at least one electrical property of the 

5 specimen, and wherein tne remote controller computer is further configured to calibrate 
the first and second measurement devices using the database during use. 

5364. The system of claim 5324, wherein the remote controller computer is further 
configured to general^ a database during use, wherein the database comprises the at least 

1 0 one thin film characteristic of the specimen and the at least one electrical property of the 
specimen, and wherein the remote controller computer is further configured to monitor 

^ output signals generated by first and second measurement devices using the database 

M 

y3 during use. 


^ 15 5365. The system) of claim 5324, wherein the remote controller computer is further 

01. configured to generate a database during use, wherein the database comprises the at least 

m j[ 

I" one thin film characteristic of the specimen and the at least one electrical property of the 


S3. 

M 20 


specimen, anp wherein the database further comprises the at least one thin film 
characteristic an^diea^^ one electrical property of a plurality of specimens. 

5366. The system of claim 5365, wherein the at least one thin film characteristic and the 


at least one electrical property of the plurality of specimens are determined using a 
plurality of measurement devices, wherein the remote controller computer is further 


coupled to the plurality of measurement devices, , and wherein the remote controller 
25 computer is further configured to calibrate the plurality of measurement devices using the 
database during use. 
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5367. The system of claim 5365, wherein the at least one thin film characteristic and the 
at least one electrical properw of the plurality of specimens are determined using a 
plurality of measurement devices, wherein the remote controller computer is further 
coupled to the plurality of measurement devices, and wherein the remote controller 
computer is further configured to monitor output signals generated by the plurality of 
measurement devices using the database during use. 

5368. A method for determining at least two properties of a specimen, comprising: 


10 


disposing the specimen upon a stage, wherein the stage is coupled to a first 
measurement device and a second measurement device; 


15 


20 


25 


generating one or more output signals responsive to at least one thin film 


characteristic of th( : 


specimen with the first measurement device; 


generating one or n ore output signals responsive to at least one electrical property 
of the specimen wilh the second measurement device; 


processing the 
determine tb 
more output signal 



more output signals from the first measurement device to 


characteristic of the specimen and the one or 
econd measurement device to determine the at least 


one electrical property of the specimen, comprising: 

at least pai tially processing the one or more output signals from the first 
measurement device and the one or more output signals from the second 
measurement device using a local processor, wherein the local processor is 
coupled to the first and second measurement devices; 
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sending the partiall; 


i processed one or more output signals from the local 


processor to a rempte controller computer; and 

further processing the partially processed one or more output signals using 
5 the remote controller computer. 

5369. The method of clain/ 5368, wherein the first measurement device comprises a 
reflectometer. 

10 5370. The method of c/aim 5368, wherein the first measurement device comprises a 
spectroscopic reflectometer. 

a / 

%9 5371 . The method of claim 5368, wherein the first measurement device comprises an 


in 


E H E 


ellipsometer. 

15 

5372. The methodlof claim 5368, wherein the first measurement device comprises a 
spectroscopic ellipsometer. 


5373. The crt^bd^f claim 5368, wherein the first measurement device comprises a 
20 beam profile el ws^Jmeter. S 

5374. The itfethod of claim 5368, wherein the first measurement device comprises a 
photo-acousiic device. 

25 . 5375. Th4 method of claim 5368, wherein the first measurement device comprises an 
eddy current device. 
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5376. The method of claib 5368, wherein the first measurement device comprises an X- 
ray reflectometer. 

5377. The method of claifli 5368, wherein the first measurement device comprises a 
5 grazing X-ray reflectomete 


□ 


in- 


5378. The method of cla(m 5368, wherein the first measurement device comprises an X- 
ray diffractometer. 

10 5379. The method of cljiim 5368, wherein the first measurement device comprises at 
least two measurement devices, and wherein the at least two measurement devices are 
selected from the group Consisting of a reflectometer, a spectroscopic reflectometer, an 
ellipsometer, a spectroscopic ellipsometer, a beam profile ellipsometer, a photo-acoustic 
device, an eddy currentf device, an X-ray reflectometer, a grazing X-ray reflectometer, and 

15 an X-ray diffractometer. 


ry 

s L-J I • 
fl' 


20 


25 



5380. The method ofclaim 5368, wherein at least one element of the first measurement 
device comprises at least one element of the second measurement device. 


5381. The ifcethod ffi claim £368, wherein generating the one or more output signals 

responsive to tlle^Ni^tpne electrical property of the specimen with the second 

Jr — 

measurement devicefcomprises: 

I 

annealing tht specimen; 

reducing a temperature of the specimen subsequent to the annealing; 


depositingfa charge on an upper surface of the specimen; and 
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measuring the at le4st one electrical property of the charged upper surface of the 
specimen. 

5382. The method of claim 5368, wherein the at least one electrical property of the 
specimen is selected fromjthe group consisting of a capacitance, a dielectric constant, and 
a resistivity. 


si 

w 

O 

p: 


5383. The method of claim 5368, wherein the at least one electrical property comprises 
10 at least one electrical property of a layer formed on the specimen, and wherein the layer 

comprises a dielectric miateriaL 

5384. The method of claim 5368, further comprising processing the one or more output 
signals of the second measurement device to determine a characteristic of metal 

15 contamination on the Specimen. 

5385. The method dt claim 5368, further comprising processing the one or more output 
signals of the first on second measurement device to determine a third property of the 
specimen, whej^Inuie third property is selected from the group consisting of a roughness 

20 of the specime^^ughne^f a layer on the specimen, and a roughness of a feature of 
the specimen. 


25 


5386. The methdd of claim 5368, further comprising processing the one or more output 
signals of the first measurement device and the one or more output signals of the second 
measurement device substantially simultaneously to determine the at least one thin film 
characteristic aid the at least one electrical property substantially simultaneously. 
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n i- 

0" 


5387. The method of claimi5368, further comprising generating the one or more output 
signals responsive to the at loast one thin film characteristic of the specimen with the first 
measurement device at multi Die locations on the specimen substantially simultaneously 
and processing the one or mc re output signals from the first measurement device to 

5 determine the at least one thip film characteristic at the multiple locations on the 
specimen. 

5388. The method of clainl 5368, further comprising generating the one or more output 
signals responsive to the at /least one electrical property of the specimen with the second 

10 measurement device at multiple locations on the specimen substantially simultaneously 
and processing the one or pore output signals from the second measurement device to 
determine the at least one electrical property at the multiple locations on the specimen. 

5389. The method of cljaim 5368, wherein the remote controller computer is coupled to a 
15 process tool. 

5390. The method of <£laim 5368, wherein the remote controller computer is coupled to a 
process tool selected ffoA the eroup consisting of a chemical vapor deposition tool, an 
atomic layer depositi^rtGel, a physical vapor deposition tool, a plating tool, a chemical- 

20 mechanical polishingftool, a thermal tool, a cleaning tool, an ion implanter, and an etch 
tool. 


25 


5391 . The methtfd of claim 5368, further comprising altering a parameter of one or more 
instruments coumed to a process tool in response to one or more of the at least two 
properties of the specimen using a feedback control technique. 
I 
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5392. The method of claim/5368, further comprising altering a parameter of one or more 
instruments coupled to a pre cess tool in response to one or more of the at least two 
properties of the specimen i sing a feedforward control technique. 


5393 . The method of clain 
more instruments coupled to 

5394. The method of clain i 
one or more of the at least 


5368, further comprising monitoring a parameter of one or 
a process tool. 

5393, further comprising determining a relationship between 
o properties and at least one of the monitored parameters. 


5395. The method of claim 5394, further comprising altering a parameter of at least one 
of the instruments in response to the relationship. 

5396. The method of claim 5368, wherein disposing the specimen upon the stage 
comprises disposing the/specimen upon a support device disposed within a process 
chamber of a process tool, and wherein the support device is configured to support the 
specimen during a process step. 

5397. The method of claim 5396, further comprising determining one or more of the at 
least two properties of the specimen during the process step. 

5398. The metKod]^claim5397, further comprising obtaining a signature 
characterizing the process step, wherein the signature comprises at least one singularity 
representative of ajn end of the process step. 

5399. The metMod of claim 5397, further comprising altering a parameter of one or more 
instruments coupled to the process tool in response to one or more of the at least two 
properties using an in situ control technique. 
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5400. The method of claim 5368, further comprising moving the specimen from a first 
process chamber to a second process chamber using the stage and determining one or 
more of the at least two properties of the specimen during said moving the specimen from 
the first process chamber to the second process chamber. 


5401 . The method of ilaim 5368, further comprising comparing one or more of the at 
least two properties of pie specimen and properties of a plurality of specimens. 


5402. The method ofl claim 
least two properties olf the 
properties. 


5368, further comprising comparing one or more of the at 
specimen to a predetermined range for the one or more 


5403. The method ol claim 5402, further comprising generating an output signal if one 
or more of the at least twp properties of the specimen is outside of the predetermined 
range for the property 

5404. The method cf claim 5368, further comprising altering a sampling frequency of 


the first measureme 
specimen. 


5405. The 
the second m< 
specimen. 



device in response to the at least one thin film characteristic of the 


of claim 5368, further comprising altering a sampling frequency of 
device in response to the at least one electrical property of the 


5406. The method of claim 5368, further comprising altering a parameter of one or more 
instruments coubled to the first measurement device in response to the at least one thin 
film characteris tic of the specimen using a feedback control technique. 
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5407. The method of claim 5368, further comprising altering a parameter of one or more 
instruments coupled to the second measurement device in response to the at least one 
electrical property of the spe :imen using a feedback control technique. 


5408. The method of claim 


5368, further comprising altering a parameter of one or more 
instruments coupled to the first measurement device in response to the at least one thin 
film characteristic of the specimen using a feedforward control technique. 


5409. The method of claM 5368, further comprising altering a parameter of one or more 
instruments coupled to the second measurement device in response to the at least one 
electrical property of the specimen using a feedforward control technique. 


5410. The method of claim 5368, further comprising generating a database using the 
remote controller computer, wherein the database comprises the at least one thin film 
characteristic of the specimen and the at least one electrical property of the specimen, the 
method further comprising calibrating the measurement device using the remote 
controller computer and the database. 


541 1. The method of ilaim 5368, further comprising generating a database using the 
remote controller jBem^uter, wherein the database comprises the at least one thin film 
characteristic of fk^e sltecimer/and the at least one electrical property of the specimen, the 
method further comprising monitoring output signals of the first and second measurement 
devices using the relmote controller computer and the database. 


5412. The method of claim 5368, further comprising generating a database using the 
remote controller computer, wherein the database comprises the at least one thin film 
characteristic oif #ie specimen and the at least one electrical property of the specimen, and 


v 
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wherein the database further comprises the at least one thin film characteristic and the at 
least one electrical property of a plurality of specimens. 


a 

: vs. 

y j 

"Hi 


5413. The method of clafim 54 1 2, wherein the at least one thin film characteristic and the 
5 at least one electrical pro )erty of a plurality of specimens are generated using a plurality 

of measurement devices, the method further comprising calibrating the plurality of 
measurement devices using the remote controller computer and the database. 

5414. The method of c aim 5412, wherein the at least one thin film characteristic and the 
10 at least one electrical property of a plurality of specimens are generated using a plurality 

of measurement devices, the method further comprising monitoring output signals of the 
plurality of measurement devices using the remote controller computer and the database. 

5415. The method of c laim 5368, further comprising sending the at least partially 

15 processed one or more output signals from a plurality of local processors to the remote 
controller computer, wherein at least one of the plurality of local processors is coupled to 
one of a plurality of measurement devices. 


5416. The method of claim 5415, further comprising altering a parameter of one or more 
20 instruments coupled to at least one of the plurality of measurement devices using the 

remote controller computer in/esponse to one or more of the at least two properties of the 
specimen. 


5417. The method of claim 5415, wherein at least one of the plurality of measurement 
25 devices is coupled to at least one of a plurality of process tools. 

5418. The metftod of claim 5417, further comprising altering a parameter of one or more 
instruments coupled to at least one of the plurality of process tools using the remote 
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controller computer in response to one or more of the at least two properties of the 
specimen. J 

5419. A system configured tq determine at least four properties of a specimen during 
use, comprising: / 

a plurality of measurement devices, wherein the plurality of measurement devices 
are configured to generate one or more output signals responsive to a critical 
dimension of the specimen, overlay misregistration of the specimen, a presence of 
defects on the specimen, and a thin film characteristic of the specimen during use; 
and / 

a processor coupled to the plurality of measurement devices, wherein the 
processor is configured to determine the at least four properties of the specimen 
from the one or more output signals during use, and wherein the at least four 
properties compmse the critical dimension of the specimen, the overlay 
misregistration ©f the specimen, the presence of defects on the specimen, and the 
thin film characteristic of the specimen. 

5420. The system of claim 5419, wherein the system is further configured as a cluster 
tool. ( I \ / 

542 1 . The systeny of claim 54 1 9, wherein the system is further configured as a stand 
alone system. / 

5422. The system of claim 5419, further comprising a stage configured to support the 
specimen during use, wherein the stage is coupled to at least one of the plurality of 
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measurement devices, and Wherein the stage is further configured to move laterally during 
use. / 

5423 . The system of claim 54 1 9, further comprising a stage configured to support the 
specimen during use, whirein the stage is coupled to at least one of the plurality of 
measurement devices, and wherein the stage is further configured to move rotatably 
during use. / 

cflaim 5419, further comprising a stage configured to support the 
pierein the stage is coupled to at least one of the plurality of 
and wherein the stage is further configured to move laterally and 

5425. The system off claim 541 9, wherein the plurality of measurement devices comprise 
a non-imaging scatterometer. 

5426. The system! of claim 5419, wherein the plurality of measurement devices comprise 
a scatterometer. J 

/ / 

5427. The s}M4m of clahft 541 9, wherein the plurality of measurement devices comprise 
a spectroscopicySCatterometer. 

5428. The system of claim 541 9, wherein the plurality of measurement devices comprise 
a reflectometjer. 

5429. The/system of claim 5419, wherein the plurality of measurement devices comprise 
a spectroscopic reflectometer. 


5424. The system of 
specimen during use, i 
measurement devices, 
rotatably during use. / 
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5430. The system of claim 5^19, wherein the plurality of measurement devices comprise 
an ellipsometer. 

543 1 . The system of claim 5 |U9, wherein the plurality of measurement devices comprise 
5 a spectroscopic ellipsometer. j 

5432. The system of claim 5419, wherein the plurality of measurement devices comprise 
a beam profile ellipsometer .j 


10 5433. The system of claim 54 1 9, wherein the plurality of measurement devices comprise 
a dual beam spectrophotometer. 


5434. The system of claim 5419, wherein the plurality of measurement devices comprise 

\j a bright field imaging device. 

t 15 i 

- " * / 

w 5435. The system of claim 5419, wherein the plurality of measurement devices comprise 

O a dark field imaging device. 

ru 


5436. The system ofclaim 5419, wherein the plurality of measurement devices comprise 
20 a bright field and adark field/imaging device. 


543 7. The system of claim 54 1 9, wherein the plurality of measurement devices comprise 
a double dark field device. 

25 543 8 . The system of claim 54 1 9, wherein the plurality of measurement devices comprise 
a bright field iion-imaging device. 
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5439. The system of claim 541 9, wherein the plurality of measurement devices comprise 
a dark field non-imaging device. 

5440. The system of claim 5419, wherein the plurality of measurement devices comprise 
5 a bright field and a dark field non-imaging device. 

5441. The system of claim 5419, wherein the plurality of measurement devices comprise 
a coherence probe microscope. 

1 0 5442. The system of claim 54 1 9, wherein the plurality of measurement devices comprise 
an interference microscope. 

5443. The system of claim 5419, wherein the plurality of measurement devices comprise 
an optical profilometer. 


15 


20 


5444. The system of claim 541 9, wherein the plurality of measurement devices comprise 
a photo-acoustic device. 

I 

5445. The system of claim 5419, wherein the plurality of measurement devices comprise 
an eddy cuirgriyHe^ice. 

5446. The systenref£laim^41 9, wherein the plurality of measurement devices comprise 
an X-ray reflectometer. 


25 5447. Tne system of claim 5419, wherein the plurality of measurement devices comprise 
a grazing ^C-ray reflectometer. 
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15 


5448. The system of claim 5419, wherein the plurality of measurement devices comprise 
an X-ray diffractometer. / 

5449. The system of cl um 541 9, wherein the plurality of measurement devices comprise 
at least a first measurement device and a second measurement device, and wherein 
elements of the first mejtsurement device comprise elements of the second measurement 
device. 

5450. The system of claim 5419, wherein the defects comprise macro defects. 


545 1 . The system of c 


aim 5419, wherein the presence of defects on the specimen 


comprises a presence of defects on a bottom surface of the specimen. 

5452. The system of claim 5419, wherein the processor is further configured to 
determine a fifth property of the specimen from the one or more output signals during 
use, and wherein the fifth property comprises a flatness measurement of the specimen. 


u 

I ; ■ 

.Ess; 


5453. The system of claim 5419, wherein the processor is further configured to 

determine a fifth property of the specimen from the one or more output signals during 

/ / 

20 use, and wherein the fifth property is selected from the group consisting of a roughness of 
the specimen, ^roiigfiness pff a layer on the specimen, and a roughness of a feature of the 
specimen. 


5454. The system of claim 5419, wherein the system is further configured to determine 

I 

25 at least four properties of the specimen substantially simultaneously during use. 



5455. The system of claim 5419, wherein the plurality of measurement devices are 
f 

further configured to generate one or more output signals responsive to one or more of the 

v 
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at least four properties at multiple locations on the surface of the specimen substantially 


simultaneously during 


Use such that the one or more properties can be determined at the 


multiple locations subs antially simultaneously. 

5456. The system of c laim 5419, wherein the processor is further configured to compare 
one or more of the at if ast four properties of the specimen and properties of a plurality of 
specimens during use. 


□ 


9 

ill 


P.. 


5457. The system oflclaim 5419, wherein the processor is further configured to compare 
10 one or more of the at /least four properties of the specimen to a predetermined range for 

the one or more properties during use. 

5458. The system of claim 5419, wherein the processor is further configured to compare 
one or more of thejat least four properties of the specimen to a predetermined range for 

15 the one or more properties during use, and wherein the processor is further configured to 
generate an outpul signal if the one or more properties of the specimen are outside of the 
predetermin^d-range during use. 

5459. The syst^o^laim 541 9, wherein the processor is further configured to alter a 
20 sampling frequency of at least one of the plurality of measurement devices in response to 

one or more on the at least four properties of the specimen during use. 


25 


5460. The system of claim 5419, wherein the processor is further configured to alter a 
parameter oi one or more instruments coupled to at least one of the plurality of 
measurement devices in response to one or more of the at least four properties using a 
feedback crantrol technique during use. 
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5461. The system of claim 5419, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to at least one of the plurality of 


measurement devices in respo: 
feedforward control technique 


5462. The system of claim 5 
a database during use, and wl 
the specimen. 


se to one or more of the at least four properties using a 
during use. 


19, wherein the processor is further configured to generate 
erein the database comprises the at least four properties of 


0 


10 5463. The system of claim 5419, wherein the processor is further configured to generate 
a database during use, wherein the database comprises the at least four properties of the 
specimen, and wherein tMe processor is further configured to calibrate the plurality of 
measurement devices using the database during use. 


"4 

£ 


fll 

n. 


15 5464. The system of cflaim 5419, wherein the processor is further configured to generate 
a database during use, Avherein the database comprises the at least four properties of the 
specimen, and wherem the processor is further configured to monitor output signals 
generated by the plurality of measurement devices using the database during use. 

20 5465 . The sysfem/of^laim 54 19, wherein the processor is further configured to generate 

a database duringfise, whgrgkr the database comprises the at least four properties of the 

specimen, wherein the database further comprises the at least four properties of a plurality 

of specimens, wherein the at least four properties of the plurality of specimens are 

determined using a plurality of systems, and wherein the processor is further configured 

25 to calibrate oner or more measurement devices of the plurality of systems using the 
// 

database during use. 
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5466. The system of claim/54 1 9, wherein the processor is further configured to generate 
a database during use, wherein the database comprises the at least four properties of the 
specimen, wherein the database further comprises the at least four properties of a plurality 
of specimens, wherein the at least four properties of the plurality of specimens are 

5 determined using a plurality of systems, and wherein the processor is further configured 
to monitor output signals generated by one or more measurement devices of the plurality 
of systems using the database during use. 

5467. The system ofjclaim 5419, further comprising a stand alone system coupled to the 
10 system, wherein the stand alone system is configured to be calibrated with a calibration 

standard during use, and wherein the stand alone system is further configured to calibrate 
q the system during use. 

* I 

y i 5468. The system of claim 5419, further comprising a stand alone system coupled the 

jp 15 system and at least cjne additional system, wherein the stand alone system is configured to 

jj^j be calibrated with a 'calibration standard during use, and wherein the stand alone system is 


further configured to calibrate the system and at least the one additional system during 



use. 


U 20 5469. The syperrurf cjaim 54 1 9, wherein the system is further configured to determine 
at least the four properties of the specimen at more than one position on the specimen, 
wherein the specimen comprises a wafer, and wherein the processor is configured to alter 
at least one parameter of one or more instruments coupled to a process tool in response to 
one or more Jf the at least four properties of the specimen at the more than one position 
25 on the specimen to reduce within wafer variation of the one or more properties. 

5470. The! system of claim 5419, wherein the processor is further coupled to a process 
tool, and vyierein the processor is further configured to alter a parameter of one or more 
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instruments coupled to the pro 


properties using a feedback co itrol technique during use. 


:ess tool in response to one or more of the at least four 


5419 


547 1 . The system of claim 
tool, and wherein the processor 
instruments coupled to the 
properties using a feedforw; 


pr >cess 


, wherein the processor is further coupled to a process 
is further configured to alter a parameter of one or more 

tool in response to one or more of the at least four 
control technique during use. 


5472. The system of claim/5419, wherein the processor comprises a local processor 
coupled to the plurality of measurement devices and a remote controller computer 
coupled to the local processor, wherein the local processor is configured to at least 
partially process the one or more output signals during use, and wherein the remote 
controller computer is configured to further process the at least partially processed, one or 
more output signals during use. 

5473. The system of claim 5472, wherein the local processor is further configured to 
determine the at least four properties of the specimen during use. 


5474. Thesysi 
configured to determ 



2, wherein the remote controller computer is further 
least four properties of the specimen during use. 


5475. A method for determining at least four properties of a specimen, comprising: 


generating one or more output signals with a plurality of measurement devices, 
whereiry the one or more output signals are responsive to at least four properties of 
the specimen; and 
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is 


processing the one or more output signals to determine the at least four properties 
of the specimen, wmerein the at least four properties comprise a critical dimension 
of the specimen, overlay misregistration of the specimen, a presence of defects on 
the specimen, and a thin film characteristic of the specimen. 

5476. The method of claim 5475, wherein the plurality of measurement devices are 
configured as a cluster topi. 


5477. The method of claim 5475, wherein the plurality of measurement devices are 
1 0 configured as a stand alone system. 


5478. The method of|claim 5475, further comprising supporting the specimen on a 

stage, wherein the stage is coupled to at least one of the plurality of measurement devices, 

J 

the method further comprising laterally moving the stage while determining the at least 

I 

15 four properties of the! specimen. 

5479. The methodlof claim 5475, further comprising supporting the specimen on a 
stage, wherejja-tte stage is/coupled to at least one of the plurality of measurement devices, 
the methodmirthei comprising rotatably moving the stage while determining the at least 

20 four properties of the specimen. 

. / • 

5480. The method of claim 5475, further comprising supporting the specimen on a 


stage, wherein the stage is coupled to at least one of the plurality of measurement devices, 

/ ' 

the method further comprising laterally and rotatably moving the stage during while 


25 determining the at least four properties of the specimen. 

/ 

548 1 . The method of claim 5475, wherein the plurality of measurement devices 
comprise^ non-imaging scatterometer. 
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5482. The method of claipi 5475, wherein the plurality of measurement devices 
comprise a scatterometer, 

5 5483 . The method of claiiii 5475, wherein the plurality of measurement devices 
comprise a spectroscopic scatterometer. 

5484. The method of claim 5475, wherein the plurality of measurement devices 
comprise a reflectometer. 


10 


5485. The method of claim 5475, wherein the plurality of measurement devices 
comprise a spectroscopic reflectometer. 


15 


5486. The method of claipi 5475, wherein the plurality of measurement devices 
comprise an ellipsometer. j 


5487. The method of claam 5475, wherein the plurality of measurement devices 

I 

comprise a spectroscopicfellipsometer. 

20 5488. The methoiTof^im 5475; wherein the plurality of measurement devices 
comprise a beam prefiijeem^ 


25 


5489. The method of claim 5475, wherein the plurality of measurement devices 
comprise a dual beam spectrophotometer. 

5490. The metho^of claim 5475, wherein the plurality of measurement devices 
comprise a bright field imaging device. 
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549 1 . The method of claim 5475, wherein the plurality of measurement devices 
comprise a dark field imaging device. 


5492. The method 
5 comprise a bright field ai 


comprise a double dark 


of cliim 5475, wherein the plurality of measurement devices 
d dark field imaging device. 


5493 . The method of claim 5475, wherein the plurality of measurement devices 


eld device. 


O 


1 0 5494. The method of cflaim 5475, wherein the plurality of measurement devices 
comprise a bright field inon-imaging device. 

5495. The method ob claim 5475, wherein the plurality of measurement devices 
comprise a dark field pion-imaging device. 

15 

5496. The method of claim 5475, wherein the plurality of measurement devices 
comprise a bright field and dark field non-imaging device 

5497. The methon of claim 5475, wherein the plurality of measurement devices 
20 comprise a coherence probe micrbscope. 

5498. The mepocL 0KclauHro475, wherein the plurality of measurement devices 
comprise an interference microscope. 


25 5499. The method of claim 5475, wherein the plurality of measurement devices 
comprise aiJ optical profilometer. 
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5500. The method of claim 5475, wherein the plurality of measurement devices 
comprise a photo-acoustic/device. 

5501 . The method of claim 5475, wherein the plurality of measurement devices 
5 comprise an eddy current device. • * 

5502. The method of daim 5475, wherein the plurality of measurement devices 
comprise an X-ray refleptometer. 

10 5503. The method of claim 5475, wherein the plurality of measurement devices 
comprise a grazing X-ray reflectometer. 

5504. The method of claim 5475, wherein the plurality of measurement devices 
comprise an X-ray diifractometer. 


15 


20 


25 


5505. The method of claim 5475, wherein the plurality of measurement devices 
comprises at least a first measurement device and a second measurement device, and 
wherein elements o| the first measurement device comprise elements of the second 
measurement devic 

5506. The mep©d of claim 5475, wherein the defects comprise macro defects. 

5507. The mepod of claim 5475, wherein the presence of defects on the specimen 
comprises a presence of defects on a bottom surface of the specimen. 

5508. The ftiethod of claim 5475, further comprising processing the one or more output 
signals to determine a fifth property of the specimen, wherein the fifth property comprises 
a flatness measurement of the specimen. 
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5509. The method of claim/5475, further comprising processing the one or more output 
signals to determine a fifth oroperty of the specimen, wherein the fifth property is selected 
from the group consisting of a roughness of the specimen, a roughness of a layer on the 
specimen, and a roughness )f a feature of the specimen. 

5510. The method of clain l 5475, wherein processing the one or more output signals to 
determine the at least four properties of the specimen comprises substantially 
simultaneously determining the at least four properties of the specimen. 


5511. The method of claim 5475, further comprising generating the one or more output 
signals responsive to one pr more of the at least four properties at multiple locations on 
the surface of the specimen substantially simultaneously such that the one or more 
properties of the specimen can be determined at the multiple locations substantially 
simultaneously. 

5512. The method oflfclaim 5475, further comprising comparing one or more of the at 
least four properties qf the specimen and properties of a plurality of specimens. 

5513. The method^^lakH 5475, further comprising comparing one or more of the at 
least four propertied of the specimen to a predetermined range for the one or more 
properties. 


5514. The metmod of claim 5475, further comprising comparing one or more of the at 
least four propOTties of the specimen to a predetermined range for the one or more 
properties and/generating an output signal if the one or more properties of the specimen 
are outside offthe predetermined range. 
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5515. The method of claim 3475, farther comprising altering a sampling frequency of at 
least one of the plurality of measurement devices in response to one or more of the at 
least four properties of the sn ximen. 


5516. The method of claim 


one or more of the at least f< 
technique. 


5475, further comprising altering a parameter of one or more 


instruments coupled to at le* st one of the plurality of measurement devices in response to 


ur properties of the specimen using a feedback control 


J3 


10 5517. The method of claiAi 5475, further comprising altering a parameter of one or more 
instruments coupled to at least one of the plurality of measurement devices in response to 
one or more of the at leastjfour properties of the specimen using a feedforward control 
technique. I 


Us 


15 5518. The method of claim 5475, further comprising generating a database, wherein the 
database comprises the it least four properties of the specimen. 


lis S 

TEST 
PI 


20 


5519. The method of claim 5475, further comprising generating a database, wherein the 
database comprises the at least four properties of the specimen, the method further 
comprising calibratirfglhe plurality of measurement devices using the database. 


25 


5520. The method bf claim 5475, further comprising generating a database, wherein the 
database comprises the at least four properties of the specimen, the method monitoring 
output signals generated by the plurality of measurement devices using the database. 

552 1 . The method of claim 5475, further comprising generating a database, wherein the 
database composes the at least four properties of the specimen and the at least four 
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properties of a plurality of special 
plurality of specimens are gener; 


database comprises the at least 
properties of a plurality of spec! 


ens, and wherein the at least four properties of the 
ted using a plurality of systems. 


5522. The method of claim 54' 75, further comprising generating a database, wherein the 


bur properties of the specimen and the at least four 
mens, and wherein the at least four properties of the 
plurality of specimens are generated using a plurality of systems, the method further 
comprising calibrating the plurality of systems using the database. 


ifi 


10 5523. The method of claim 5475, further comprising generating a database, wherein the 


15 


database comprises the at least four properties of the specimen and the at least four 
properties of a plurality of specimens, and wherein the at least four properties of the 


plurality of specimens are -generated using a plurality of systems, the method further 
comprising monitoring output signals generated by the plurality of systems using the 
database. 


20 


5524. The method of claim 5475, wherein a stand alone system is coupled to the 


X 


plurality of measurement /devices, the method further comprising calibrating the stand 


alone system with a calibration standard and calibrating the plurality of measurement 
devices with the standalone system. 


25 


5525. The method of clafhr5475, wherein a stand alone system is coupled to the 
plurality of measurement devices and at least one additional measurement device, the 
method further comprising calibrating the stand alone system with a calibration standard 
and calibrating ths plurality of measurement devices and at least the one additional 
measurement device with the stand alone system. 
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5526. The method of claim 5475, further comprising determining at least the four 
properties of the specimen at niore than one position on the specimen, wherein the 
specimen comprises a wafer, tne method further comprising altering at least one 
parameter of one or more instruments coupled to a process tool in response to one or 
more of the at least four properties of the specimen at the more than one position on the 
specimen to reduce within wafer variation of the one or more properties. 


10 


5527. The method of claim 5475, further comprising altering a parameter of one or more 
instruments coupled to a propess tool in response to one or more of the at least four 
properties of the specimen. 


Sj. 


15 


5528. The method of claim 5475, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least four 
properties of the specimen fusing a feedback control technique. 

5529. The method of claim 5475, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least four 
properties of the specimen using a feedforward control technique. 


20 5530. The method of^l3^n-§4*75, wherein processing the one or more output signals 
comprises: 


25 


at least partially processing the one or more output signals using a local processor, 
wherein thef local processor is coupled to the plurality of measurement devices; 

sending tneypartially processed one or more output signals from the local 
processorlo a remote controller computer; and 
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further processing the partially processed one or more output signals using the 
remote controller compute^ 

553 1 . The method of claim 5530, wherein at least partially processing the one or more 
5 output signals comprises determining the at least four properties of the specimen. 

5532. The method of claim 55B0, wherein further processing the partially processed one 
or more output signals comprises determining the at least four properties of the specimen. 


ffj 

si' 

ffS 
CO 


10 5533. A computer-implemented method for controlling a system configured to 

determine at least four properties of a specimen during use, wherein the system comprises 
a plurality of measurement devices, comprising: 


15 


20 


controlling the plurality of measurement devices to generate one or more output 
signals responsive to at least four properties of the specimen; and 

processing the one/or more output signals to determine the at least four properties 1 
of the specimen, wherein the at least four properties of the specimen comprises a 
critical dimension of the specimen, overlay misregistration of the specimen, a 
presence of $£fef:ts on the specimen, and a thin film characteristic of the 
specimen. 


25 


5534. The method c^F claim 5533, wherein the system is further configured as a cluster 
tool. 

5535. The meth</d/of claim 5533, wherein the system is further configured as a stand 
alone system. 
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15 


5536. The method of clain l 
stage, wherein the stage is 
and controlling the stage to 
of the specimen. 


5533, further comprising supporting the specimen on a 
doupled to at least one of the plurality of measurement device, 
move laterally while determining the at least four properties 


5537. The method of claim 5533, further comprising supporting the specimen on a 
stage, wherein the stage is coupled to at least one of the plurality of measurement device, 
and controlling the stage p move rotatably while determining the at least four properties 
of the specimen. 

5538. The method of daim 5533, further comprising supporting the specimen on a 
stage, wherein the stage is coupled to at least one of the plurality of measurement device, 
and controlling the stage to move laterally and rotatably while determining the at least 
four properties of the roecimen. 

5539. The method of claim 5533, wherein the plurality of measurement devices 
comprise a non-imagang scatterometer. 


5540. The met 
20 comprise a sc&Jter^ijfeter, 


claim 5533, wherein the plurality of measurement devices 


5541. The metnod of claim 5533, wherein the plurality of measurement devices 
comprise a spectroscopic scatterometer. 


25 5542. The method of claim 5533, wherein the plurality of measurement devices 
comprise a reflectometer. 
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5543. The method of clai n 5533, wherein the plurality of measurement devices 
comprise a spectroscopic r sflectometer. 

5544. The method of clai n 5533, wherein the plurality of measurement devices 
5 comprise an ellipsometer.^ 

5545. The method of claim 5533, wherein the plurality of measurement devices 

comprise a spectroscopic ellipsometer. 

fi 

10 5546. The method of claim 5533, wherein the plurality of measurement devices 
comprise a beam profile ellipsometer. 

5547. The method of claim 5533, wherein the plurality of measurement devices 


comprise a dual beam spectrophotometer. 


5548. The method of claim 5533, wherein the plurality of measurement devices 
comprise a bright field imaging device. 


5549. The methddof claim 5533, wherein the plurality of measurement devices 
20 comprise a dark\fieldwmag^g device. 

5550. The method of claim 5533, wherein the plurality of measurement devices 
comprise a brigpt field and dark field imaging device. 

25 555 1 . The method of claim 5533, wherein the plurality of measurement devices 
comprise a double dark field device. 
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5552. The method of claim 5533, wherein the plurality of measurement devices 
comprise a bright field non-imaging device. 

5553. The method of claim 5533, wherein the plurality of measurement devices 
5 comprise a dark field non-imaging device. 

5554. The method of claim 5533, wherein the plurality of measurement devices 
comprise a bright field/and dark field non-imaging device. 


10 5555. The method 
comprise a coherence 


ofl claim 5533, wherein the plurality of measurement devices 
probe microscope. 


15 


5556. The method of claim 5533, wherein the plurality of measurement devices 
comprise an interference microscope. 

5557. The method/ of claim 5533, wherein the plurality of measurement devices 
comprise an optical prbfilometer. 


5558. The m^mod of claim 5533, wherein the plurality of measurement devices 
20 comprise a oholo-acous£ic device. 

5559. The method of claim 5533, wherein the plurality of measurement devices 
comprise aiyeddy current device. 


25 5560. The method of claim 5533, wherein the plurality of measurement devices 
comprise/aji X-ray reflectometer. 
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5561. The method of claiim 5533, wherein the plurality of measurement devices 
comprise a grazing X-ray reflectometer. 


5562. The method of cl« im 5533, wherein the plurality of measurement devices 
comprise an X-ray dinra ;tometer. 

5563 . The method of chiim 5533, wherein the plurality of measurement devices 
comprise at least a first measurement device and a second measurement device, and 
wherein elements of the jfirst measurement device comprise elements of the second 
measurement device. 


5564. The method of claim 5533, wherein the defects comprise macro defects. 


5565. The method 
comprises a presence o 


of fclaim 5533, wherein the presence of defects on the specimen 
f defects on a bottom surface of the specimen. 


5566. The method ofjclaim 5533, further comprising processing the one or more output 
signals to determine affifth property of the specimen, wherein the fifth property comprises 
a flatness measurement of the specimen. 


5567. The hjetl^/of claijai 5533, further comprising processing the one or more output 
signals to determine a fifth property of the specimen, wherein the fifth property is selected 
from the group consisting of a roughness of the specimen, a roughness of a layer on the 
specimen, and a/roughness of a feature of the specimen. 


5568. The method of claim 5533, wherein processing the one or more output signals to 
determine the/ at least four properties of the specimen comprises substantially 
simultaneously determining the at least four properties of the specimen. 
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5569. The method of clair 1 5533, further comprising controlling one or more of the 
plurality of measurement devices to generate one or more output signals responsive to 
one or more of the at least ibur properties of the specimen at multiple locations on the 
surface of the specimen substantially simultaneously such that one or more properties can 
be determined at the multiple locations substantially simultaneously. 


10 


5570. The method of claim 5533, further comprising comparing one or more of the at 
least four properties of thef specimen and properties of a plurality of specimens. 

5571. The method of claim 5533, further comprising comparing one or more of the at 
least four properties of ti^Je specimen to a predetermined range for the one or more 
properties. 


irH ■ 


15 5572. The method of claim 5533 , further comprising comparing one or more of the at 


20 


least four properties of 


are outside of the pred< 


lod 


le specimen to a predetermined range for the one or more 


properties and generatii g an output signal if the one or more properties of the specimen 


;ermined range. 


5573. Theme 
least one of the plur; 
least four propertied of the specimen- 


claim 5533, further comprising altering a sampling frequency of at 
.^asurement devices in response to one or more of the at 


5574. The method of claim 5533, further comprising altering a parameter of one or more 
25 instruments coumed to at least one of the plurality of measurement devices in response to 
one or more of /he at least four properties of the specimen using a feedback control 
technique. 
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5575. The method of claim 3533, further comprising altering a parameter of one or more 
instruments coupled to at least one of the plurality of measurement devices in response to 
one or more of the at least fqpr properties of the specimen using a feedforward control 
technique. 

5 

5576. The method of claim 5533, further comprising generating a database, wherein the 

— r 

5577. The method of claim 5533, further comprising generating a database, wherein the 

10 database comprises the at least four properties of the specimen, and calibrating the 

I 

plurality of measurement devices using the database. 

ij 
if 

5578. The method of claim 5533, further comprising generating a database, wherein the 
database comprises the at least four properties of the specimen, and monitoring output 

1 5 signals of the plurality of measurement devices using the database. 


5579. The method of cjaim 55?3, further comprising generating a database, wherein the 
yo database comprises the ^t least four properties of the specimen and the at least four 

20 of specimens anlj^kerated i/sing a plurality of systems, the method further comprising 


properties of a plurality of specimens, wherein the at least four properties of the plurality 


calibrating the plurality'trf systems using the database. 

5580. The method of claim 5533, further comprising generating a database, wherein the 
database comprises/the at least four properties of the specimen and the at least four 
25 properties of a plurality of specimens, wherein the at least four properties of the plurality 
of specimens are ^generated using a plurality of systems, the method further comprising 
monitoring outmit signals of the plurality of systems using the database. 
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5581 . The method of claim 5533, wherein a stand alone system is coupled to the system, 
the method further comprising controlling the stand alone system to calibrate the stand 
alone system with a calibration standard and further controlling the stand alone system to 
calibrate the system. 


10 


15 


20 


5582. The method of claim 5533, wherein a stand alone system is coupled to the system 
and at least one additional /system, the method further comprising controlling the stand 
alone system to calibrate the stand alone system with a calibration standard and further 
controlling the stand alone system to calibrate the system and at least the one additional 
system. 


5583. The method of claim 5533, wherein the system is further configured to determine 
one or more of the at least four properties of the specimen at more than one position on 
the specimen, and wherein the specimen comprises a wafer, the method further 
comprising altering at least one parameter of one or more instruments coupled to a 
process tool in response to one or more of the at least four properties of the specimen at 
the more than one position on the specimen to reduce within wafer variation of the one or 
more properties. 

5584. The method of/claim 553^, further comprising altering a parameter of one or more 
instruments couplra^pasgropess tool in response to one or more of the at least four 
properties of the specimen. 


5585. The method* of claim 5533, further comprising altering a parameter of one or more 
25 instruments coupled to a process tool in response to one or more of the at least four 
properties of the specimen using a feedback control technique. 
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5586. The method of claim 5533, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least four 
properties of the specimen using a feedforward control technique. 

5 5587. The method of claim p533, wherein processing the one or more output signals 
comprises: 


at least partially pro 


a 


m 

=5 
01 


10 


15 


:essing the one or more output signals using a local processor, 


wherein the local processor is coupled to the plurality of measurement devices; 

sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 

further processing the partially processed one or more output signals using the 
remote controller computer. 

5588. The method of claim 5587, wherein at least partially processing the one or more 
output signals comprise/determining the at least four properties of the specimen. 


20 5589. The method ofJblahn-5587, wherein further processing the partially processed one 
or more output signals comprises determining the at least four properties of the specimen. 


5590. A semiconductor device fabricated by a method, the method comprising: 


25 


forming a Portion of the semiconductor device upon a specimen; 
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generating one or more otftput signals with a plurality of measurement devices, 
wherein the one or more /mtput signals are responsive to at least four properties of 
the specimen; and 


processing the one or more output signals to determine the at least four properties 
of the specimen, wherein the at least four properties comprise a critical dimension 
of the specimen, ovenlay misregistration of the specimen, a presence of defects on 
the specimen, and a tnin film characteristic of the specimen. 


5591 . The device of claim 
configured as a cluster tool. 

5592. The device of claim 
configured as a stand alone 


5590, wherein the plurality of measurement devices are 


5590, wherein the plurality of measurement devices are 
ystem. 


5593. The device of claim 5590, further comprising supporting the specimen on a stage, 
wherein the stage is coupled toat least one of the plurality of measurement devices, the 
method further comprising laterally moving the stage while determining the at least four 
properties of the 

5594. The deviceo^ai^55$0, further comprising supporting the specimen on a stage, 
wherein the stage is crfupfe&fo at least one of the plurality of measurement devices, the 
method further comprising rotatably moving the stage while determining the at least four 
properties of the specimen. 


5595. The device foffclaim 5590, further comprising supporting the specimen on a stage, 
wherein the stage is/coupled to at least one of the plurality of measurement devices, the 
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method further comprising laterally and rotatably moving the stage during while 
determining the at least fov r properties of the specimen. 


5596. The device of clairc 
5 a non-imaging scatteromefc r. 


5597. The device of clain 
a scatterometer. 


5590, wherein the plurality of measurement devices comprise 


5590, wherein the plurality of measurement devices comprise 


10 5598. The device of claim 5590, wherein the plurality of measurement devices comprise 
a spectroscopic scatterometer. 


15 


5599. The device of clajm 5590, wherein the plurality of measurement devices comprise 
areflectometer. 


5600. The device of clj 
a spectroscopic reflect 

5601. The device 
20 an ellipsometer. 



wherein the plurality of measurement devices comprise 


590, wherein the plurality of measurement devices comprise 


5602. The device/of claim 5590, wherein the plurality of measurement devices comprise 
a spectroscopic ellipsometer. 


25 5603 . The devijce of claim 5590, wherein the plurality of measurement devices comprise 
a beam profile ellipsometer. 
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5604. The device of claim a590, wherein the plurality of measurement devices comprise 
a dual beam spectrophotometer. 

5605. The device of claim 559p, wherein the plurality of measurement devices comprise 
5 a bright field imaging devic 


5606. The device of claim 
a dark field imaging device 

10 5607. The device of claim 
a bright field and dark field 

5608. The device of claim 
a double dark field device 

15 


5590, wherein the plurality of measurement devices comprise 


5590, wherein the plurality of measurement devices comprise 
imaging device. 

5590, wherein the plurality of measurement devices comprise 


5609. The device of claim 5590, wherein the plurality of measurement devices comprise 
a bright field non-infagirtideylce. 

5610. The device of claim 5590, wherein the plurality of measurement devices comprise 
20 a dark field non-imaging device. 

561 1 . The device of claim 5590, wherein the plurality of measurement devices comprise 
a bright field and dark field non-imaging device 


25 5612. The device/of claim 5590, wherein the plurality of measurement devices comprise 
a coherence probe microscope. 
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5613. The device of claim 5 5 90/wherein the plurality of measurement devices comprise 
an interference microscope. 

5614. The device of claim 55$0, wherein the plurality of measurement devices comprise 
5 an optical profilometer. 

5615. The device of claim 5^590, wherein the plurality of measurement devices comprise 
a photo-acoustic device. 

10 5616. The device of clain/5590, wherein the plurality of measurement devices comprise 
an eddy current device. 


56 1 7. The device of claim 5590, wherein the plurality of measurement devices comprise 
^\ an X-ray reflectometer. I 


15 


561 8. The device of cfcrim 5590, wherein the plurality of measurement devices comprise 
a grazing X-ra^^egt^i^terr^ 


5619. The device of claim 5590, wherein the plurality of measurement devices comprise 
20 an X-ray diffractometer. 


5620. The device of claim 5590, wherein the plurality of measurement devices 
comprises at leas( a first measurement device and a second measurement device, and 
wherein elements of the first measurement device comprise elements of the second 

25 measurement device. 

562 1 . The pevice of claim 5590, wherein the defects comprise macro defects. 
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5622. The device of claim 5590, wherein the presence of defects on the specimen 
comprises a presence of defects on a bottom surface of the specimen. 


5623. The device of claim 5590, further comprising processing the one or more output 
signals to determine a fifth property of the specimen, wherein the fifth property comprises 
a flatness measurement of tne specimen. 

5624. The device of claim 5590, further comprising processing the one or more output 
signals to determine a fifth property of the specimen, wherein the fifth property is selected 
from the group consisting of a roughness of the specimen, a roughness of a layer on the 
specimen, and a roughness /of a feature of the specimen. 

5625. The device of claim 5590, wherein processing the one or more output signals to 
determine the at least foui properties of the specimen comprises substantially 
simultaneously determining the at least four properties of the specimen. 

5626. The device of claim 5590, further comprising generating the one or more output 
signals responsivej^xone or more of the at least four properties at multiple locations on 
the surface of tne specimen substantially simultaneously such that the one or more 
properties of th^pgptofeq s cmij3e determined at the multiple locations substantially 
simultaneously. / 

5627. The device of claim 5590, further comprising comparing one or more of the at 
least four properties of the specimen and properties of a plurality of specimens. 

5628. The device of claim 5590, further comprising comparing one or more of the at 
least four properties of the specimen to a predetermined range for the one or more 
properties. 
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5629. The device of claim 5590 , further comprising comparing one or more of the at 
least four properties of the specii len to a predetermined range for the one or more 
properties and generating an output signal if the one or more properties of the specimen 
are outside of the predetermined qange. 

5630. The device of claim 5590 J further comprising altering a sampling frequency of at 
least one of the plurality of measurement devices in response to one or more of the at 
least four properties of the specimen. 


563 1 . The device of claim 5590, further comprising altering a parameter of one or more 
instruments coupled to at least/ one of the plurality of measurement devices in response to 
one or more of the at least foijr properties of the specimen using a feedback control 
technique. 

5632. The device of claim 5590, further comprising altering a parameter of one or more 
instruments coupled to at least one of the plurality of measurement devices in response to 
one or more of the at least ijour properties of the specimen using a feedforward control 
technique. 

5633. The device offcimpi 5$90, fyrffier comprising generating a database, wherein the 
database comprises the a/ least four properties of the specimen. 


5634. The device of claim 5590, further comprising generating a database, wherein the 
/ 1 

database comprises the at least four properties of the specimen, the method further 
comprising calibrating/the plurality of measurement devices using the database. 
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5635. The device of claim 5590, further comprising generating a database, wherein the 
database comprises the at least four properties of the specimen, the method monitoring 
output signals generated by the plurality of measurement devices using the database. 


5636. The device of claim 3590, further comprising generating a database, wherein the 
database comprises the at least four properties of the specimen and the at least four 
properties of a plurality of specimens, and wherein the at least four properties of the 


plurality of specimens are g 


nerated using a plurality of systems. 


5637. The device of claW 5590, further comprising generating a database, wherein the 
database comprises the at least four properties of the specimen and the at least four 
properties of a plurality of specimens, and wherein the at least four properties of the 
plurality of specimens ar* generated using a plurality of systems, the method further 


ie plurality of systems using the database. 


comprising calibrating 


5638. The device of claim 5590, further comprising generating a database, wherein the 
database comprises the/kt least four properties of the specimen and the at least four 
properties of a plurality of specimens, /and wherein the at least four properties of the 
plurality of specimens! ar^ generated using a plurality of systems, the method further 
comprising monitortQg^utput signals generated by the plurality of systems using the 
database. 


5639. The device off claim 5590, wherein a stand alone system is coupled to the plurality 
of measurement devices, the method further comprising calibrating the stand alone 
system with a calibration standard and calibrating the plurality of measurement devices 
with the stand alome system. 
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5640. The device of claim 5590, wherein a stand alone system is coupled to the plurality 
of measurement devices and at least ©ne additional measurement device, the method 
further comprising calibrating the stand alone system with a calibration standard and 
calibrating the plurality of measurement devices and at least the one additional 

5 measurement device with the standi alone system. 

5641 . The device of claim 55901 further comprising determining at least the four 
properties of the specimen at mete than one position on the specimen, wherein the 
specimen comprises a wafer, the method further comprising altering at least one 

10 parameter of one or more instruments coupled to a process tool in response to one or 
more of the at least four properties of the specimen at the more than one position on the 
specimen to reduce within water variation of the one or more properties. 

5642. The device of claim 5^0, further comprising altering a parameter of one or more 
15 instruments coupled to a proJess tool in response to one or more of the at least four 

properties of the specimen. 

5643. The device of claim/5590, further comprising altering a parameter of one or more 
instruments coupled to a pijocess tool in response to one or more of the at least four 

20 properties of the specimen ujsing a feedback control technique. 

5644. The device of claim 5590, further comprising altering a parameter of one or more 
instruments coupled to/a process tool in response to one or more of the at least four 
properties of the specimen using a feedforward control technique. 


25 


5645. The device bf claim 5590, wherein processing the one or more output signals 
comprises: ^ 
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at least partially processing the/one or more output signals using a local processor, 
wherein the local processor is/coupled to the plurality of measurement devices; 


sending the partially process* d 
processor to a remote control 


one or more output signals from the local 
er computer; and 


further processing the partialy processed one or more output signals using the 
remote controller computer./ 


y ! 


1 0 5646. The device of claim 5645, wherein at least partially processing the one or more 
output signals comprises determining the at least four properties of the specimen. 

5647. The device of claim 5645 Jwherein further processing the partially processed one 
or more output signals comprises/determining the at least four properties of the specimen. 


15 


5648. A method for fabricating/ a semiconductor device, comprising: 


forming a portion of the semiconductor device upon a specimen; 


20 


generating one dr mpfe output signals with a plurality of measurement devices, 
wherein the one or mQrg/Output signals are responsive to at least four properties of 
the specimen; and 


25 


processing the one or more output signals to determine the at least four properties 
of the specimen, wherein the at least four properties comprise a critical dimension 
of the specimen/ overlay misregistration of the specimen, a presence of defects on 
the specimen, and a thin film characteristic of the specimen. 
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5649. The method of claim 5648, ^herein the plurality of measurement devices are 
configured as a cluster tool. 

5650. The method of claim 5648}, wherein the plurality of measurement devices are 
5 configured as a stand alone syster 

565 1 . The method of claim 5648, further comprising supporting the specimen on a 
stage, wherein the stage is coumed to at least one of the plurality of measurement devices, 
the method further comprising laterally moving the stage while determining the at least 

1 0 four properties of the specimen. 


5652. The method of claim 5648, further comprising supporting the specimen on a 

J 

stage, wherein the stage is coupled to at least one of the plurality of measurement devices, 

1 

the method further comprising rotatably moving the stage while determining the at least 
1 5 four properties of the specimen. 

. / 

5653. The method of claim 5648, further comprising supporting the specimen on a 
stage, wherein the stage is coupled to at least one of the plurality of measurement devices, 


g the method further^o^rising laterally and rotatably moving the stage during while 

20 determining the at four|froperties of the specimen. 


5654. The method Af claim 5648, wherein the plurality of measurement devices 
comprise a non-imaging scatterometer. 

25 5655. The method of claim 5648, wherein the plurality of measurement devices 
comprise a scatterometer. 
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5656. The method of claim 5648/ wherein the plurality of measurement devices 


comprise a spectroscopic scatterometer. 


5657. The method of claim 564(8, wherein the plurality of measurement devices 
5 comprise a reflectometer. 

5658. The method of claim 56' 8, wherein the plurality of measurement devices 
comprise a spectroscopic reflectometer. 


iJl 


m 


1 0 5659. The method of claim 5648, wherein the plurality of measurement devices 
comprise an ellipsometer. 

5660. The method of claim 5648, wherein the plurality of measurement devices 
comprise a spectroscopic ellipsometer. 

15 


5661 . The method of claim 5648, wherein the plurality of measurement devices 

I 

comprise a beam profile ellipsometer. 


5662. The method 
20 comprise a dual be; 



, wherein the plurality of measurement devices 
otometer. 


5663. The method of /claim 5648, wherein the plurality of measurement devices 
comprise a bright field imaging device. 


25 5664. The method/of claim 5648, wherein the plurality of measurement devices 
comprise a dark field imaging device. 
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5665. The method of claim 5648, wherein the plurality of measurement devices 
comprise a bright field and dark field imaging device. 

5666. The method of claim 5648, wherein the plurality of measurement devices 
5 comprise a double dark field device. 

5667. The method of claim 5648, wherein the plurality of measurement devices 
comprise a bright field n©n-imaging device. 


O 
in- 


10 5668. The method of cjiaim 5648, wherein the plurality of measurement devices 
comprise a dark field npn-imaging device. 

5669. The method of claim 5648, wherein the plurality of measurement devices 
comprise a bright field and dark field non-imaging device 


15 


5670. The method/of claim 5648, wherein the plurality of measurement devices 
comprise a coherence prpbe microscope. 


5671. Th| 
20 comprise an 


claim 5648, wherein the plurality of measurement devices 
interference microscope. 


5672. The method of claim 5648, wherein the plurality of measurement devices 
comprise an optical profilometer. 


25 5673. The method of claim 5648, wherein the plurality of measurement devices 
comprise a pnoto-acoustic device. 
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5674. The method of claim 5648, wherein the plurality of measurement devices 

5675. The method of claim 5648, wherein the plurality of measurement devices 
5 comprise an X-ray reflectcmieter. 

5676. The method of claim 5648, wherein the plurality of measurement devices 
comprise a grazing X-ray riflectometer. 

1 0 5677. The method of claim 5648, wherein the plurality of measurement devices 
comprise an X-ray diffractometer. 


m 


m 

ru 

o. 

0: 


15 


20 


5678. The method of claim 5648, wherein the plurality of measurement devices 
comprises at least a first measurement device and a second measurement device, and 
wherein elements of the /first measurement device comprise elements of the second 
measurement device. 

5679. The method of jclaim 5648, wherein the defects comprise macro defects. 

/ 

5680. The method ofxlaim 5648, wherein the presence of defects on the specimen 
comprises a presence/of defects on a bottom surface of the specimen. 


25 


568 1 . The method pf claim 5648, further comprising processing the one or more output 
signals to determine a fifth property of the specimen, wherein the fifth property comprises 
a flatness measurement of the specimen. 


5682. The method of claim 5648, further comprising processing the one or more output 
signals to detente a fifth property of the specimen, wherein the fifth property is selected 
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w 20 


25 


ting of a rolg 


from the group consisting of a roughness of the specimen, a roughness of a layer on the 
specimen, and a roughness of a leature of the specimen. 

5683. The method of claim 56^ 8, wherein processing the one or more output signals to 
5 determine the at least four prope ties of the specimen comprises substantially 

simultaneously determining the i X least four properties of the specimen. 

5684. The method of claim 5648, further comprising generating the one or more output 
signals responsive to one or more of the at least four properties at multiple locations on 

10 the surface of the specimen substantially simultaneously such that the one or more 
properties of the specimen can be determined at the multiple locations substantially 
simultaneously. j' 

5685. The method of claim 5648, further comprising comparing one or more of the at 
1 5 least four properties of the specimen and properties of a plurality of specimens. 

i 

5686. The method of claimf 5648, further comprising comparing one or more of the at 

I 

least four properties of the specimen to a predetermined range for the one or more 
properties. 



5687. The method of cl^im 5648, further comprising comparing one or more of the at 
least four properties of the specimen to a predetermined range for the one or more 
properties and generating an output signal if the one or more properties of the specimen 
are outside of the predetermined range. 


5688. The method df claim 5648, further comprising altering a sampling frequency of at 
least one of the plurality of measurement devices in response to one or more of the at 
least four propertie^'of the specimen. 
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5689. The method of claim 5648, further comprising altering a parameter of one or more 
instruments coupled to at least one of the plurality of measurement devices in response to 


one or more of the at least four 
technique. 


properties of the specimen using a feedback control 


5690. The method of claim 5648, further comprising altering a parameter of one or more 
instruments coupled to at least one of the plurality of measurement devices in response to 
one or more of the at least four properties of the specimen using a feedforward control 


10 technique. 


569 1 . The method of claim fj648, further comprising generating a database, wherein the 
database comprises the at least four properties of the specimen. 


5692. The method of claim(5648, further comprising generating a database, wherein the 
database comprises the at lepst four properties of the specimen, the method further 
comprising calibrating the plurality of measurement devices using the database. 


5693. The method 6f claijTL 5648, further comprising generating a database, wherein the 
20 database comprises the it ifeast four properties of the specimen, the method monitoring 
output signals generated by the plurality of measurement devices using the database. 


5694. The method of claim 5648, further comprising generating a database, wherein the 
database comprises trie at least four properties of the specimen and the at least four 
25 properties of a plurality of specimens, and wherein the at least four properties of the 
plurality of specimens are generated using a plurality of systems. 
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5695. The method of claim 5648, further comprising generating a database, wherein the 
database comprises the at least four properties of the specimen and the at least four 


properties of a plurality of specimens, ar 
plurality of specimens are generated usir 


d wherein the at least four properties of the 
g a plurality of systems, the method further 


comprising calibrating the plurality of systems using the database. 

5696. The method of claim 5648, furth jr comprising generating a database, wherein the 
database comprises the at least four properties of the specimen and the at least four 
properties of a plurality of specimens, and wherein the at least four properties of the 
plurality of specimens are generated using a plurality of systems, the method further 
comprising monitoring output signals generated by the plurality of systems using the 
database. 

5697. The method of claim 5648, wherein a stand alone system is coupled to the 


plurality of measurement devices, the 
alone system with a calibration stand 
devices with the stand alone system. 


method further comprising calibrating the stand 
d and calibrating the plurality of measurement 


5698. The method of claim 5048, ^herein a stand alone system is coupled to the 
plurality of measurement devibef afloat least one additional measurement device, the 
method further comprising calibraMg the stand alone system with a calibration standard 
and calibrating the plurality of measurement devices and at least the one additional 
measurement device with the st^ftid alone system. 


5699. The method of claim »648, further comprising determining at least the four 
properties of the specimen at more than one position on the specimen, wherein the 
specimen comprises a wafer; the method further comprising altering at least one 
parameter of one or more instruments coupled to a process tool in response to one or 
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# 


more of the at least four properties of the specimen at the more than one position on the 
specimen to reduce within wafer variation of the one or more properties. 


5700. The method of claim 564 
instruments coupled to a process 
properties of the specimen. 


5648 


570 1 . The method of claim 
instruments coupled to a process 
properties of the specimen using 

5702. The method of claim 56- 
instruments coupled to a proces 
properties of the specimen usin \ 


, further comprising altering a parameter of one or more 
tool in response to one or more of the at least four 


, further comprising altering a parameter of one or more 
tool in response to one or more of the at least four 
a feedback control technique. 

8, further comprising altering a parameter of one or more 
tool in response to one or more of the at least four 
a feedforward control technique. 


5703. The method of claim 5q48, wherein processing the one or more output signals 
comprises: 

at least partially processing the one or more output signals using a local processor, 
wherein the local ^roc^or^cpupled to the plurality of measurement devices; 

sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 


further processing tpe partially processed one or more output signals using the 
remote controller computer. 
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5704. The method of claim 57 33, wherein at least partially processing the one or more 
output signals comprises determining the at least four properties of the specimen. 

5705 . The method of claim 57q>3 , wherein further processing the partially processed one 
or more output signals comprises determining the at least four properties of the specimen. 

5706. A system configured to determine at least four properties of a specimen during 
use, comprising: 


10 


it ; 
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20 


a plurality of measurement devices, wherein the plurality of measurement devices 
are configured to gene/ate one or more output signals responsive to the at least 
four properties of the specimen; 

a local processor coupled to the plurality of measurement devices, wherein the 
local processor is configured to at least partially process the one or more output 
signals during use; and 

a remote controlleckomputer coupled to the local processor, wherein the remote 
controller com(5^r)s^ to receive the at least partially processed one or 

more output signals during use and to determine the at least four properties of the 
specimen during juse, and wherein the at least four properties comprise a critical 
dimension of the specimen, overlay misregistration of the specimen, a presence of 
defects on the specimen, and a thin film characteristic of the specimen. 


25 5707. The system qf claim 5706, wherein the system is further configured as a cluster 
tool. 
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5708. The system of claim 57(06, wherein the system is further configured as a stand 
alone system. 

5709. The system of claim 5766, further comprising a stage configured to support the 
specimen during use, wherein tl e stage is coupled to at least one of the plurality of 
measurement devices, and wherein the stage is further configured to move laterally during 
use. 


m 

U_ 3 

01 


10 


5710. The system of claim 5706, further comprising a stage configured to support the 

I 

specimen during use, wherein the stage is coupled to at least one of the plurality of 
measurement devices, and wherein the stage is further configured to move rotatably 


during use. 


5711. The system of claim 5706, further comprising a stage configured to support the 

15 specimen during use, wherein the stage is coupled to at least one of the plurality of 

/ 

measurement devices, and jwherein the stage is further configured to move laterally and 
rotatably during use. | 


20 


5712. The system of 
a non-imaging scatter 



5706, wherein the plurality of measurement devices comprise 


5713. The system of claim/5706, wherein the plurality of measurement devices comprise 
a scatterometer. 



25 5714. The system otplaim 5706, wherein the plurality of measurement devices comprise 
a spectroscopic sc^pterometer. 
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5715. The system of claim 570$, wherein the plurality of measurement devices comprise 
a reflectometer. 

5716. The system of claim wherein the plurality of measurement devices comprise 
5 a spectroscopic reflectometer. 

5717. The system of claim 57(|6, wherein the plurality of measurement devices comprise 
an ellipsometer. 

10 571 8. The system of claim 57(]6, wherein the plurality of measurement devices comprise 
a spectroscopic ellipsometer. 


15 


20 


5719. The system of claim 57Q<$ wherein the plurality of measurement devices comprise 
a beam profile ellipsometer. 

5720. The system of claim 5706] wherein the plurality of measurement devices comprise 

a dual beam spectrophotometer 

■ I 

5721 . The system of claim 5M)(f, wherein the plurality of measurement devices comprise 
a bright field imaging device) j ! 


5722. The system of claim/5706, wherein the plurality of measurement devices comprise 
a dark field imaging device 


25 5723 . The system of claftn 5706, wherein the plurality of measurement devices comprise 
a bright field and dark field imaging device. 
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5724. The system of claim 5vQ6, wherein the plurality of measurement devices comprise 
a bright field non-imaging de\flce. 

5725. The system of claim 3706, wherein the plurality of measurement devices comprise 
5 a dark field non-imaging de\pce. 

5726. The system of claim! 5706, wherein the plurality of measurement devices comprise 
a bright field and dark field! non-imaging device. 

10 5727. The system of claim 5706, wherein the plurality of measurement devices comprise 
a coherence probe microscope. 

5728. The system of claim 5706, wherein the plurality of measurement devices comprise 
an interference microscope. 


15 


5729. The system of claim 5706, wherein the plurality of measurement devices comprise 
an optical profilometer/ 


5730. The system of clainy^706, wherein the plurality of measurement devices comprise 
jp 20 a photo-acoustic j 

573 1 . The systeid of claim 5706, wherein the plurality of measurement devices comprise 
an eddy current flevice. 


25 5732. The s/stem of claim 5706, wherein the plurality of measurement devices comprise 
an X-ray refk/tometer. 
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5733. The system of claim 5706, wherein the plurality of measurement devices comprise 
a grazing X-ray reflectometer. 

5734. The system of tlaim 5706, wherein the plurality of measurement devices comprise 
5 an X-ray diffractometp. 

5735. The system of claim 5706, wherein the plurality of measurement devices comprise 
at least a first measiiement device and a second measurement device, and wherein at 
least one element ofl the first measurement device comprises at least one element of the 

10 second measurement device. 

5736. The system of claim 5706, wherein the defects comprise macro defects. 

5737. The system of claim 5706, wherein the presence of defects on the specimen 
15 comprises a presence of defects on a bottom surface of the specimen. 

5738. The system of claim 5706, wherein the remote controller computer is further 
configured to determine a fifth property of the specimen from the at least partially 
processed on|J>ntaore output signals during use, and wherein the fifth property comprises 

20 a flatness measureHpm on the specimen. 

5739. The system of claim 5706, wherein the remote controller computer is further 
configured to? determine a fifth property of the specimen from the at least partially 
processed one or more output signals during use, and wherein the fifth property is 

25 selected from/the group consisting a roughness of the specimen, a specimen of a layer on 


the specim^L, and a roughness of a feature of the specimen. 
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5740. The system of claim 570(7, wherein the system is further configured to determine 
at least four properties of the specimen substantially simultaneously. 

5741 . The system of claim 57C 6, wherein the plurality of measurement devices are 
further configured to generate o le or more output signals responsive to one or more of the 
at least four properties at multij le locations on the surface of the specimen substantially 

that one or more of the one or more properties of the 
the multiple locations substantially simultaneously. 


simultaneously during use such 
specimen can be determined at 


5742. The system of claim 51 
configured to compare one or 
properties of a plurality of 


06, wherein the remote controller computer is further 
j nore of the at least four properties of the specimen and 
specimens during use. 


5743. The system of claim 5/06, wherein the remote controller computer is further 


1 5 configured to compare one or 


more of the at least four properties of the specimen to a 


predetermined range for the o le or more properties during use. 

5744. The system of claim 5706, wherein the remote controller computer is further 
configured to compape^meJr more of the at least four properties of the specimen to a 
predetermined raiige for the one or more properties during use, and wherein the remote 
controller computet^s^funner configured to generate an output signal if the one or more 
properties of the specimen are outside of the predetermined range during use. 


5745. The system of ciaim 5706, wherein the remote controller computer is further 
25 configured to alter a sampling frequency of at least one of the plurality of measurement 
devices in response tofone or more of the at least four properties of the specimen during 


use. 
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5746. The system of claim 57 
configured to alter a parameter 
measurement devices in 
specimen using a feedback 


6, wherein the remote controller computer is further 
3f one or more instruments coupled to the plurality of 
to one or more of the at least four properties of the 
control technique during use. 


respon >e 


25 


5747. The system of claim 57 36, wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the plurality of 
measurement devices in respojnse to one or more of the at least four properties of the 
specimen using a feedforward control technique during use. 

5748. The system of claim/5706, wherein the remote controller computer is further 
configured to generate a daiabase during use, and wherein the database comprises the at 
least four properties of the/specimen. 

5749. The system of claijb 5706, wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the at least 
four properties of the specimen, and wherein the remote controller computer is further 
configured to calibrate tpe plurality of measurement devices using the database during 
use. 

5750. The system of dlaim 5706, wherein the remote controller computer is further 
configured to generate? a database during use, wherein the database comprises the at least 
four properties of the /specimen, and wherein the remote controller computer is further 
configured to monitcjr output signals generated by the plurality of measurement devices 
using the database ^tiring use. 


575 1 . The system of claim 5706, wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the at least 
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four properties of the specimen and the at least four properties of a plurality of specimens, 
wherein the at least four properties of the plurality of specimens are determined using a 
plurality of systems, wherein the remote controller computer is further coupled to the 
plurality of systems, and wherein the remote controller computer is further configured to 
calibrate one or more measurement devices of the plurality of systems using the database 
during use. 
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5752. The system of cL 
configured to generate a 


m 5706, wherein the remote controller computer is further 
database during use, wherein the database comprises the at least 


wherein the at least four 


10 four properties of the spe cimen and the at least four properties of a plurality of specimens, 


properties of the plurality of specimens are determined using a 


r 

plurality of systems, wherein the remote controller computer is further coupled to the 


plurality of systems, and 
monitor output signals 


wherein the remote controller computer is further configured to 
enerated by one or more measurement devices of the plurality of 


1 5 systems using the database during use. 

5753. The system of claim 5706, further comprising a stand alone system coupled to the 
system, wherein tifie stahd alone system is configured to be calibrated with a calibration 
standard during use, aid whereip^lie stand alone system is further configured to calibrate 
20 the system during use/ 


25 


5754. The system of claim 5706, further comprising a stand alone system coupled to the 
system and at least one additional system, wherein the stand alone system is configured to 
be calibrated with a calibration standard during use, and wherein the stand alone system is 
further configured to calibrate the system and at least the one additional system during 


use. 
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5755. The system of claim 5' 06, wherein the system is further configured to determine 
at least the four properties of t le specimen at more than one position on the specimen, 
wherein the specimen comprises a wafer, and wherein the remote controller computer is 
further configured to alter at least one parameter of one or more instruments coupled to a 
process tool in response to one or more of the at least four properties of the specimen at 
the more than one position on jfhe specimen to reduce within wafer variation of the one or 
more properties. 


5756. The system of claim 57 36, wherein the remote controller computer is further 
coupled to a process tool, and wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to the process tool in 
response to one or more of the at least four properties using a feedback control technique 
during use. 


5757. The system of claim 5706, wherein the remote controller computer is further 
coupled to a process tool, an! wherein the remote controller computer is further 
configured to alter a parame|er of one or more instruments coupled to the process tool in 
response to one or morej^tjhe at least four properties using a feedforward control 
technique during use.! 

5758. A method for determining at least four properties of a specimen, comprising: 



generating one or more output signals with a plurality of output signals, wherein 
the one or morejoutput signals are responsive to at least four properties of the 
specimen; and. 


processing the one or more output signals to determine the at least four properties 
of the specimen, wherein the at least four properties comprise a critical dimension 
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of the specimen, overlay misregistration of the specimen, a presence of defects on 
the specimen, and a thin film characteristic of the specimen, wherein processing 
the one or more output signals comprises: 

at least partially processing the one or more output signals using a local 
processor,/wherein the local processor is coupled to the plurality of 
measurement devices; 

sending fine partially processed one or more output signals from the local 
processor to a remote controller computer; and 

further processing the partially processed one or more output signals using 
the remote controller computer. 

5759. The method of claim 5758, wherein the plurality of measurement devices are 
configured as a cluster tool. / 

5760. The metheekof claim 5758, wherein the plurality of measurement devices are 
configured ^^jtand alpne system. 

5761. The metJiod of claim 5758, further comprising supporting the specimen on a 
stage, wherein the stage is coupled to at least one of the plurality of measurement devices, 
the method fuifther comprising laterally moving the stage while determining the at least 
four properties of the specimen. 

5762. The method of claim 5758, further comprising supporting the specimen on a 
stage, whertein the stage is coupled to at least one of the plurality of measurement devices, 
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the method further comprising ^otatably moving the stage while determining the at least 
four properties of the specimen 


5763. The method of claim 6758, further comprising supporting the specimen on a 
stage, wherein the stage is coupled to at least one of the plurality of measurement devices, 
the method further comprising laterally and rotatably moving the stage during while 
determining the at least four properties of the specimen. 


5764. The method of clain 
comprise a non-imaging sc 


5758, wherein the plurality of measurement devices 
tterometer. 


5765. The method of clai^n 5758, wherein the plurality of measurement devices 
comprise a scatterometer. 

5766. The method of claim 5758, wherein the plurality of measurement devices 
comprise a spectroscopic scatterometer. 

5767. The method of cfiim 5758, wherein the plurality of measurement devices 
comprise a reflectomete 

5768. The method o$)daim 5758, wherein the plurality of measurement devices 
compose a spectroscopic reflectometer. 

5769. The method of claim 5758, wherein the plurality of measurement devices 
comprise an ellipsometer. 

5770. The method of claim 5758, wherein the plurality of measurement devices 
comprise a s^/oscopic ellipsometer. 
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5771. The method of cl£ 


5758, wherein the plurality of measurement devices 


comprise a beam profile ellijpsometer. 

5772. The method of claim 5758, wherein the plurality of measurement devices 
comprise a dual beam spectrophotometer. 

5773. The method of claib 5758, wherein the plurality of measurement devices 

comprise a bright field imaging device. 

1/ 

7 

5774. The method of claim 5758, wherein the plurality of measurement devices 
comprise a dark field imaging device. 


5775. The method of claim 5758, wherein the plurality of measurement devices 
comprise a bright field and dark field imaging device. 


5776. Theme 
comprise a doi 


lodMclaim 57/58, wherein the plurality of measurement devices 
le daSk field device. 


5777. The method if ilaim 5758, wherein the plurality of measurement devices 
comprise a bright field non-imaging device. 

5778. The method of claim 5758, wherein the plurality of measurement devices 
comprise a dark field non-imaging device. 


5779. The method of claim 5758, wherein the plurality of measurement devices 
comprise a bright ffield and dark field non-imaging device 
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5780. The method of claim 5 758, wherein the plurality of measurement devices 
comprise a coherence probe n icroscope. 

5781. The method of claim/ 5758, wherein the plurality of measurement devices 
5 comprise an interference microscope. 

5782. The method of claim 5758, wherein the plurality of measurement devices 
comprise an optical profilojmeter. 

1 0 5783. The method of claim 5758, wherein the plurality of measurement devices 
comprise a photo-acoustic device. 


tsd* 
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5784. The method of cllaim 5758, wherein the plurality of measurement devices 
comprise an eddy current device, 

15 

5785. The method of klaim 5758, wherein the plurality of measurement devices 
comprise an X-ray refjjectqmeter. 

5786. The method <j>f claifn 5758, wherein the plurality of measurement devices 
20 comprise a gratzingX-raV reflectometer. 


5787. The metht&d of claim 5758, wherein the plurality of measurement devices 
comprise an X-my diffractometer. 


25 5788. The mithod of claim 5758, wherein the plurality of measurement devices 

comprises at Aeast a first measurement device and a second measurement device, and 
wherein elements of the first measurement device comprise elements of the second 
measurement device. 
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5789. The method of claii n 5758, wherein the defects comprise macro defects. 

5790. The method of claim 5758, wherein the presence of defects on the specimen 
5 comprises a presence of defects on a bottom surface of the specimen. 
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5791 . The method of claim 5758, further comprising processing the one or more output 
signals to determine aftifth property of the specimen, wherein the fifth property comprises 
a flatness measurement of the specimen. 

5792. The method/ of claim 5758, further comprising processing the one or more output 
signals to determine a fifth property of the specimen, wherein the fifth property is selected 
from the group consisting of a roughness of the specimen, a roughness of a layer on the 
specimen, and a roughness of a feature of the specimen. 

5793. The methjod of claim 5758, wherein processing the one or more output signals to 
determine the atjleast four properties of the specimen comprises substantially 
simultaneously determining the at least four properties of the specimen. 


20 


25 


of cla/m 5758, further comprising generating the one or more output 
ive^bope or more of the at least four properties at multiple locations on 


5794. 
signals res; 

the surface of/the specimen substantially simultaneously such that the one or more 
properties of fthe specimen can be determined at the multiple locations substantially 
simultaneously. 


5795. The method of claim 5758, further comprising comparing one or more of the at 
least foui/properties of the specimen and properties of a plurality of specimens. 
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58, further comprising comparing one or more of the at 
;imen to a predetermined range for the one or more 


5796. The method of claim 5 
least four properties of the $pe 
properties. 

5797. The method of claim i 758, further comprising comparing one or more of the at 
least four properties of the sp< jcimen to a predetermined range for the one or more 


properties and generating an 


utput signal if the one or more properties of the specimen 


are outside of the predetermined range. 
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5798. The method of claim/ 5758, further comprising altering a sampling frequency of at 
least one of the plurality of measurement devices in response to one or more of the at 
least four properties of the specimen. 

5799. The method of claim 5758, further comprising altering a parameter of one or more 
instruments coupled to at/least one of the plurality of measurement devices in response to 
one or more of the at lea^t four properties of the specimen using a feedback control 
technique. 



5800. The method(o£fclaim>&758, further comprising altering a parameter of one or more 
instruments coupledfto at least one of the plurality of measurement devices in response to 
one or more of theyat least four properties of the specimen using a feedforward control 
technique. 


5801 . The method of claim 5758, further comprising generating a database, wherein the 
25 database comprises the at least four properties of the specimen. 


Page 1251 


Conley, Rose & Tayon 


im)5758, 


5802. The method of claim/5758, further comprising generating a database, wherein the 
database comprises the at least four properties of the specimen, the method further 
comprising calibrating the { lurality of measurement devices using the database. 

5803. The method of claim 5758, further comprising generating a database, wherein the 
database comprises the at least four properties of the specimen, the method monitoring 
output signals generated b)l the plurality of measurement devices using the database. 


5804. The method of claim 5758, further comprising generating a database, wherein the 
10 database comprises the ajf least four properties of the specimen and the at least four 
properties of a plurality ©f specimens, and wherein the at least four properties of the 
plurality of specimens are generated using a plurality of systems. 


5805. The method of claim 5758, further comprising generating a database, wherein the 

1 5 database comprises the at least four properties of the specimen and the at least four 

properties of a plurality of specimens, and wherein the at least four properties of the 

plurality of specimens are generated using a plurality of systems, the method further 

I / 

comprising calibrating the plurality of systems using the database. 


20 5806. The method^f5^iip0758, further comprising generating a database, wherein the 
database comprises the at least four properties of the specimen and the at least four 
properties of a plurality of specimens, and wherein the at least four properties of the 
plurality of specim^is are generated using a plurality of systems, the method further 
comprising monitoring output signals generated by the plurality of systems using the 

25 database. 


5807. The methpd/of claim 5758, wherein a stand alone system is coupled to the 
plurality of mea^rrement devices, the method further comprising calibrating the stand 
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alone system with a calibration standard and calibrating the plurality of measurement 
devices with the stand alone system. 

5808. The method of claim 5768, wherein a stand alone system is coupled to the 
plurality of measurement devices and at least one additional measurement device, the 
method further comprising calibrating the stand alone system with a calibration standard 
and calibrating the plurality on measurement devices and at least the one additional 
measurement device with the/^tand alone system. 

5809. The method of claiir/5758, further comprising determining at least the four 
properties of the specimen at more than one position on the specimen, wherein the 
specimen comprises a waftfr, the method further comprising altering at least one 
parameter of one or more mstruments coupled to a process tool in response to one or 
more of the at least four properties of the specimen at the more than one position on the 
specimen to reduce withipjwafer variation of the one or more properties. 


5810. The method of 
instruments coupled 
properties of the specu 


claim 575/8, further comprising altering a parameter of one or more 

. process tool in response to one or more of the at least four 

I 

len. 


5811. The method offclaim 5758, further comprising altering a parameter of one or more 
instruments coupled to^a process tool in response to one or more of the at least four 
properties of the specimen using a feedback control technique. 


25 5812. The method If claim 5758, further comprising altering a parameter of one or more 
instruments coupler to a process tool in response to one or more of the at least four 
properties of the snetamen using a feedforward control technique. 
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5813. A system configure^ to determine at least two properties of a specimen during 
use, comprising: 

a stage configured co support the specimen during use; 

two or more measurement devices coupled to the stage, wherein the two or more 
measurement devices are configured to generate one or more output signals in 
response to one cjr more of the at least two properties of the specimen during use; 
and 

a processor coupled to the two or more measurement devices, wherein the 


processor is c(|nfigured to determine the at least two properties of the specimen 
from the one or more output signals during use, and wherein the at least two 
properties comprise a thickness of a structure on the specimen and at least one 
additional property of the specimen. 

5814. The system pf claim 5813, wherein the stage is further configured to move 
laterally during 

5815. The syste^iofc^laim ^8 1 3 , wherein the stage is further configured to move 
rotatably during /use. 

5816. The system of claim 5813, wherein the stage is further configured to move 
laterally and rotatably during use. 


5817. Thef system of claim 5813, wherein the two or more measurement devices 
comprise a small-spot photo-acoustic device and a grazing X-ray reflectometer. 


Page 1254 


Conley, Rose & Tayon 


5818. The system of claim 
comprise a small-spot photc 
ellipsometer. 


^813, 


wherein the two or more measurement devices 


-acoustic device and a broadband small-spot spectroscopic 


5819. The system of claim 5813, further comprising a pattern recognition system 


coupled to the stage and the 
configured to generate one 
is further configured to pro 
recognition system during 


processor, wherein the pattern recognition system is 
>r more output signals during use, and wherein the processor 
ess the one or more output signals from the pattern 

.se. 


5820. The system of claim 5813, wherein at least one element of a first of the two or 
more measurement devices comprises at least one element of a second of the two or more 
measurement devices. 

582 1 . The system of cflaim 5813, wherein the at least one additional property is selected 
from the group consisting of an index of refraction, a velocity of sound, a density, a 
critical dimension, and a profile of a layer or a feature formed on the specimen. 


5822. Thesyste 
on the specimen 


:laim 581a, wherein the structure comprises a single layer formed 


5823. The system of claim 5813, wherein the structure comprises a single layer formed 
on the specimen/and wherein the single layer is selected from the group consisting of a 
substantially transparent film, a semi-transparent film, and an opaque metal film. 


5824. The system of claim 5813, wherein the structure comprises multiple layers formed 
on the specimen. 
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5825. The system of claim/58 1 3, wherein the structure comprises multiple layers formed 
on the specimen, and wherein the multiple layers comprise two or more layers selected 
from the group consisting of a substantially transparent film, a semi-transparent film, an 
opaque metal film, and anj combination thereof 

5826, The system of clain l 5813, wherein the specimen comprises a blanket wafer. 


5827. The system of claim 5813, wherein the specimen comprises a patterned wafer. 


4* 

Eh 


20 


10 5828. The system of claim 5813, further comprising a handling robot configured to 
dispose the specimen on the stage, wherein the handling robot is coupled to the two or 
more measurement deiices. 

5829. The system ofl claim 5813, further comprising a power supply, wherein the power 
1 5 supply is coupled to me first measurement device and the second measurement device. 

5830. The system off claim 5813, further comprising an autofocus mechanism, wherein 
the autofocus mechanism is configured to bring a specimen substantially into focus for 
the two or more measurement devices. 


laim 5813/ wherein the system is coupled to a chemical- 



5831. Thesys 
mechanical polish 


5832. The system of claim 5813, wherein the system is further configured to determine 
25 the at least two properties of the specimen substantially simultaneously during use. 


5833. The system of claim 5813, wherein the two or more measurement devices are 
further configured to generate the one or more output signals in response to one or more 
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of the at least two properties or the specimen at multiple locations on the surface of the 
specimen substantially simultaneously such that the one or more of the at least two 
properties of the specimen can be determined at the multiple locations substantially 
simultaneously. / 

5834. The system of claim 5813, wherein the system is coupled to a process tool, and 
wherein the system is disposed within the process tool. 

5835. The system of claim! 58 13, wherein the system is coupled to a process tool, and 
wherein the system is arranged laterally proximate to the process tool. 

5836. The system of claim 5813, wherein the system is coupled to a process tool, and 
wherein the process tool comprises a wafer handler configured to move the specimen to 
the stage during use. f 

5837. The system of claim 5813, wherein the system is coupled to a process tool, and 
wherein the stage is furaer configured to move the specimen from the system to the 


process tool during use/ s\ 

5838. The system oflclaim 5813, wherein the system is coupled to a process tool, and 
wherein the stage is further configured to move the specimen to a process chamber of the 
process tool during use. 

5839. The system of claim 5813, wherein the system is coupled to a process tool, and 
wherein the system is further configured to determine at least the two properties of the 
specimen while/the specimen is waiting between process steps. 
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5840. The system of claim 5813, wherein the system is coupled to a process tool, 
wherein the process tool comprises a support device configured to support the specimen 

erein an upper surface of the support device is substantially 
[the stage. 


during a process step, and wt 
parallel to an upper surface o: 


V 


5841 . The system of claim 5M3, wherein the system is coupled to a process tool, 
wherein the process tool comf rises a support device configured to support the specimen 
during a process step, and wherein an upper surface of the stage is angled with respect to 
an upper surface of the suppo rt device. 

5842. The system of claim 5813, wherein the system comprises a measurement 
chamber, wherein the stage and the two or more measurement devices are disposed 
within the measurement chamber, and wherein the measurement chamber is coupled to a 
process tool. 

5843. The system of claim|5813, wherein the system comprises a measurement 
chamber, wherein the stage and the two or more measurement devices are disposed 
within the measurement cl^ambef, wherein the measurement chamber is coupled to a 
process tool, and whefein^the Measurement chamber is disposed within the process tool. 


5844. The system of c|aim 5813, wherein the system comprises a measurement 
chamber, wherein the ftage and the two or more measurement devices are disposed 
within the measurement chamber, wherein the measurement chamber is coupled to a 
process tool, and wherein the measurement chamber is arranged laterally proximate to a 
process chamber of /the process tool. 


5 845 . The systerft of claim 5813, wherein the system comprises a measurement 
chamber, whereiiyuie stage and the two or more measurement devices are disposed 
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within the measurement chamb sr, wherein the measurement chamber is coupled to a 
process tool, and wherein the n easurement chamber is arranged vertically proximate to a 
process chamber of the process tool. 

5846. The system of claim 5813, wherein a process tool comprises a process chamber, 
wherein the stage is disposed/within the process chamber, and wherein the stage is further 
configured to support the specimen during a process step. 


Q 

TW- 


01 


5847. The system of claimJ58 1 3, wherein a process tool comprises a process chamber, 
10 wherein the stage is disposed within the process chamber, wherein the stage is further 
configured to support the specimen during a process step, and wherein the processor is 
further configured to deten line the at least two properties of the specimen during the 
process step. 

15 5848. The system of clairi 5813, wherein a process tool comprises a process chamber, 
wherein the stage is disposed within the process chamber, wherein the stage is further 
configured to support the specimen during a process step, wherein the processor is further 
configured to obtain a signature characterizing the process step during use, and wherein 
the signature comprises ajc least pne singularity representative of an end of the process 

20 step. 


25 


5849. The system of daim 5813, wherein a process tool comprises a process chamber, 
wherein the stage is disposed within the process chamber, wherein the stage is further 
configured to support/ the specimen during a process step, wherein the processor is 
coupled to the process tool and is further configured to alter a parameter of one or more 
instruments couplep^o the process tool in response to one or more of the at least two 
properties using aft in situ control technique during use. 


T 
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5850. The system of claim p813, wherein a process tool comprises a first process 
chamber and a second process chamber, and wherein the stage is further configured to 
move the specimen from thf first process chamber to the second process chamber during 
use. 


■Pit 

fen* 

lFV 

m 

si 


5851. The system of claim 5813, wherein a process tool comprises a first process 
chamber and a second process chamber, wherein the stage is further configured to move 
the specimen from the first process chamber to the second process chamber during use, 
and wherein the processor is further configured to determine at least the two properties of 

10 the specimen as the stage is moving the specimen from the first process chamber to the 
second process chambe 

5852. The system of claim 5813, wherein the processor is further configured to compare 
the at least two properties of the specimen and properties of a plurality of specimens 

15 during use. 


o 


20 


25 


5853. The system <pf claim 5813, wherein the processor is further configured to compare 
one or more of 1 

the one or morepippettte^uring use. 


1 least two/properties of the specimen to a predetermined range for 


5854. The system of claim 5813, wherein the processor is further configured to compare 
one or more of the at least two properties of the specimen to a predetermined range for 
the one or morp properties during use, and wherein the processor is further configured to 
generate an output signal if the one or more properties of the specimen are outside of the 
predetermine/derange during use. 
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5855. The system of claim 5813, wherein the processor is further configured to alter a 
sampling frequency of at least one of the two or more measurement devices in response to 
one or more of the at least two properties during use. 


5856. The system of claim 58rB, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to at least one of the two or more 
measurement devices in response to one or more of the at least two properties using a 
feedback control technique during use. 

5857. The system of claim 58[1 3, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to at least one of the two or more 
measurement devices in response to one or more of the at least two properties using a 
feedforward control technique during use. 

5858. The system of claim 5813, wherein the processor is further configured to generate 
a database during use, and wherein the database comprises the at least two properties of 
the specimen. / 

5859. The system^fmiim 581 3,- wherein the processor is further configured to generate 
a database during use, wnfereitfthe database comprises the at least two properties of the 
specimen, and wherein the processor is further configured to calibrate the two or more 
measurement devices using the database during use. 

5860. The system/of claim 5813, wherein the processor is further configured to generate 
a database during use, wherein the database comprises the at least two properties of the 
specimen, and wherein the processor is further configured to monitor output signals 
generated by the two or more measurement devices using the database during use. 
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5861. The system of claim 3813, wherein the processor is further configured to generate 
a database during use, wherdin the database comprises the at least two properties of the 
specimen and at least two properties of a plurality of specimens, wherein the at least two 
properties of the plurality of specimens are determined using a plurality of measurement 
devices, wherein the process or is further coupled to the plurality of measurement devices, 
and wherein the processor is further configured to calibrate the plurality of measurement 
devices using the database during use. 


y] 
si 

£ 
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5862. The system of claim 5813, wherein the processor is further configured to generate 
10 a database during use, wherein the database comprises the at least two properties of the 

specimen and at least two properties of a plurality of specimens, wherein the at least two 
properties of the plurality of specimens are determined using a plurality of measurement 
devices, wherein the processor is further coupled to the plurality of measurement devices, 
and wherein the processor is further configured to monitor output signals generated by the 
15 plurality of measurement devices using the database during use. 

5863. The systeaj^of claim 5813, further comprising a stand alone system coupled to the 
system, wherein the^sfeuid alone system is configured to be calibrated with a calibration 
standard duringumand wherein the stand alone system is further configured to calibrate 

20 the system during use. 


25 


5864. The sysjfem of claim 5813, further comprising a stand alone system coupled to the 
system and at Aeast one additional system, wherein the stand alone system is configured to 
be calibrated/with a calibration standard during use, and wherein the stand alone system is 
further con#gured to calibrate the system and at least the one additional system during 
use. 


Page 1262 


Conley, Rose & Tayon 


5865. The system of claim 58 
one or more of the at least two 


3, wherein the system is further configured to determine 
properties of the specimen at more than one position on 


the specimen, wherein the spec imen comprises a wafer, and wherein the processor is 


configured to alter at least one 


more than one position on the 
more properties. 


Darameter of one or more instruments coupled to a process 


5 tool in response to the one or r lore of the at least two properties of the specimen at the 


pecimen to reduce within wafer variation of the one or 


5866. The system of claim 5813, wherein the processor is coupled to a process tool, and 
10 wherein the processor is further configured to alter a parameter of one or more 

instruments coupled to the process tool in response to one or more of the at least two 
properties using a feedback^ control technique during use. 


«W 
S3 : 


4 s 
yl. 


5867. The system of claim 5813, wherein the processor is coupled to a process tool, and 
1 5 wherein the processor is further configured to alter a parameter of one or more 

instruments coupled to tne process tool in response to one or more of the at least two 

I 

properties using a feedforward control technique during use. 

5868. The systerrfof 5^813, wherein the processor is coupled to a process tool, and 
20 wherein the processors itarttier configured to monitor a parameter of one or more 

instruments coupled to the process tool during use. 


25 


5869. The systeny of claim 5868, wherein the processor is further configured to 
determine a relationship between one or more of the at least two properties and at least 
one of the monitored parameters during use. 
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5870. The system of claim 5*69, wherein the processor is further configured to alter a 
parameter of the one or more instruments in response to the determined relationship 
during use. 


5 5871. The system of claim/5813, wherein the processor comprises a local processor 
coupled to the two or more measurement devices and a remote controller computer 
coupled to the local processor, wherein the local processor is configured to at least 
partially process the one or more output signals during use, and wherein the remote 
controller computer is configured to further process the at least partially processed one or 
1 0 more output signals during use. 

5872. The system of claim 5871 , wherein the local processor is further configured to 
determine the at least two properties of the specimen during use. 


15 5873. The system of claim 5871, wherein the remote controller computer is further 
configured to determine khe at least two properties of the specimen during use. 


5874. A method for determining at least two properties of a specimen, comprising: 


20 


disposing^ifjecimen^on a stage, wherein the stage is coupled to two or more 
measurement < 


25 


generatingpne or more output signals with the two or more measurement devices, 
wherein tne one or more output signals are responsive to the at least two 
properties of the specimen; and 


processing the one or more output signals to determine the at least two properties 
of th^specimen, wherein the at least two properties of the specimen comprise a 


Page 1264 


Conley, Rose & Tayon 


15 


I 


thickness of a structure on the specimen and at least one additional property of the 
specimen. 

5875. The method of clailn 5874, further comprising laterally moving the stage while 


5 determining the at least tw< > 


5876. The method 
determining the at least tw 


properties of the specimen. 


of claiijn 5874, further comprising rotatably moving the stage while 
> properties of the specimen. 


1 0 5877. The method of claim 5874, further comprising laterally and rotatably moving the 
stage while determining ttie at least two properties of the specimen. 


5878. The method 
comprise a small-spot 


of clkim 5874, wherein the two or more measurement devices 
pHoto-acoustic device and a grazing X-ray reflectometer. 


5879. The method of claim 5874, wherein the two or more measurement devices 
comprise a small-spot ipoto-acoustic device and a broadband small-spot spectroscopic 
ellipsometer. 


20 5880. The method of claim 5874, wherein the stage is further coupled to a pattern 

recognition systemrtJfe method further comprising generating one or more output signals 
with the pattern recofini^HsSyst^tiand processing the one or more output signals from 
the pattern recognition system. 


25 5881 . The meWd/of claim 5874, wherein at least one element of a first of the two 

measurement dejfrjces comprises at least one element of a second of the two measurement 
devices. 
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5882. The method of claim 5874, wherein the at least one additional property is selected 
from the group consisting of an index of refraction, a velocity of sound, a density, a 
critical dimension, and a profile of a layer or a feature formed on the specimen. 

5 5883. The method of claim p874, wherein the structure comprises a single layer formed 
on the specimen. 


0 


-if*. 


01 

H 
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5884. The method of claim p874, wherein the structure comprises a single layer formed 
on the specimen, and wherein the single layer is selected from the group consisting of a 

10 substantially transparent filip, a semi-transparent film, and an opaque metal film. 

5885. The method of clairh 5874, wherein the structure comprises multiple layers 
formed on the specimen. 

1 5 5886. The method of clai n 5874, wherein the structure comprises multiple layers 
formed on the specimen, and wherein the multiple layers comprise two or more layers 
selected from the group consisting of a substantially transparent film, a semi-transparent 
film, an opaque met^fiL^ and any combination thereof. 


20 5887. The method of claim 5874, wherein the specimen comprises a blanket wafer. 


5888. The method of Claim 5874, wherein the specimen comprises a patterned wafer. 


5889. The method of claim 5874, wherein disposing the specimen on the stage 
25 comprises disposing/the specimen on the stage with a handling robot, wherein the 
handling robot is coupled to the two or more measurement devices. 
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5890. The method of claim &874, further comprising bringing the specimen substantially 
into focus for the two or more measurement devices with an autofocus mechanism. 

5891 . The method of clair 1 5874, wherein the stage and the two or more measurement 
devices are coupled to a chemical-mechanical polishing tool. 

5892. The method of claim 5874, wherein processing the one or more output signals to 
determine the at least two properties of the specimen comprises substantially 

simultaneously determining the at least two properties of the specimen. 

i 

5893. The method of claim 5874, further comprising generating the one or more output 
signals responsive to one or more of the at least two properties of the specimen at 
multiple locations on the surface of the specimen substantially simultaneously such that 
one or more of the at least -'two properties of the specimen can be determined at the 
multiple locations substantially simultaneously. 


5894. The method of clam 5874, wherein the stage and the two or more measurement 
devices are coupled to ajpfoqess tool, and wherein the stage and the two or more 
measurement device/are arranged laterally proximate to the process tool. 

5895. The method of /laim 5874, wherein the stage and the two or more measurement 
devices are coupled to4 process tool, and wherein the stage and the two or more 
measurement devices are disposed within the process tool. 


5896. The method of claim 5874, wherein the stage and the two or more measurement 
devices are coupled/to a process tool, wherein the process tool comprises a wafer handler, 
and wherein disposing the specimen upon the stage comprises moving the specimen from 
the process tool to the stage using the wafer handler. 
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5897. The method of claim 
devices are coupled to a process 
specimen to the process tool 


874, wherein the stage and the two or more measurement 
tool, the method further comprising moving the 
s ubsequent to generating the one or more output signals. 


5898. The method of claim 
devices are coupled to a 
the two properties of the 


process 


f{874, wherein the stage and the two or more measurement 
tool, the method further comprising determining at least 
specimen while the specimen is waiting between process steps. 


5899. The method of claim 5874, wherein the stage and the two or more measurement 
devices are coupled to a process tool, wherein the process tool comprises a support device 
configured to support the specimen during a process step, and wherein an upper surface 
of the support device is substantially parallel to an upper surface of the stage. 


5900. The method of claim 
devices are coupled to a pro 
configured to support 


5874, wherein the stage and the two or more measurement 


ss tool; wherein the process tool comprises a support device 
im^n during a process step, and wherein an upper surface 
of the stage is angled wit^re^pect to an upper surface of the support device. 


20 5901 . The method of clajin 5874, wherein the stage and the two or more measurement 
devices are disposed within a measurement chamber, and wherein the measurement 
chamber is coupled to a process tool. 


5902. The method of daim 5874, wherein the stage and the two or more measurement 
25 devices are disposed vwthin a measurement chamber, wherein the measurement chamber 
is coupled to a process tool, and wherein the measurement chamber is disposed within the 
process tool. 
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5903. The method of claim 5874, wherein the stage and the two or more measurement 
devices are disposed within a measurement chamber, wherein the measurement chamber 
is coupled to a process tool, and wherein the measurement chamber is arranged laterally 
proximate to a process chamber 6f the process tool. 

5904. The method of claim 58y4, wherein the stage and the two or more measurement 
devices are disposed within a measurement chamber, wherein the measurement chamber 
is coupled to a process tool, and wherein the measurement chamber is arranged vertically 
proximate to a process chamber of the process tool. 

5905. The method of claim/5874, wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 
chamber of a process tool, and wherein the support device is configured to support the 
specimen during a process step. 

5906. The method of claim 5874, wherein disposing the specimen upon the stage 
comprises disposing the^Eecimen upon a^upport device disposed within a process 
chamber of a process 1©ol,k^» whereiryfhe support device is configured to support the 
specimen during a processst^p, th^nethod further comprising determining the at least 
two properties of the specimen during the process step. 

5907. The method of claim 5874, wherein disposing the specimen upon the stage 
comprises disposing the/ specimen upon a support device disposed within a process 
chamber of a process tool, and wherein the support device is configured to support the 
specimen during a process step, the method further comprising obtaining a signature 
characterizing the process step, wherein the signature comprises at least one singularity 
representative of an end of the process step. 
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5908. The method of claim 5874, wherein disposing the specimen upon the stage 
comprises disposing the specimenAipon a support device disposed within a process 
chamber of a process tool, and wherein the support device is configured to support the 
specimen during a process step, trie method further comprising altering a parameter of 
one or more instruments coupled to the process tool in response to one or more of the at 
least two properties using an in pitu control technique. 


03. 


ru 


20 


5909. The method of claim 58j74, further comprising moving the specimen from a first 


process chamber to a second p 


;ocess chamber using the stage, wherein the first process 


1 0 chamber and the second proce ss chamber are disposed within a process tool. 


5910. The method of claim 5j574, further comprising moving the specimen from a first 
process chamber to a second process chamber using the stage, wherein the first process 
chamber and the second process chamber are disposed within a process tool, the method 

15 further comprising determining the at least two properties of the specimen during said 

I f 

moving the specimen from the first process chamber to the second process chamber. 


5911. The method of Maim 5 874, further comprising comparing one or more of the at 
least two properties of the^pieifren and^roperties of a plurality of specimens. 


5912. The method of claim 5874, further comprising comparing one or more of the at 
least two properties of the specimen to a predetermined range for the one or more 


properties. 


25 5913. The method of claim 5874, further comprising comparing one or more of the at 
least two properties of /the specimen to a predetermined range for the one or more 
properties and generating an output signal if the one or more of the at least two properties 
of the specimen are outside of the predetermined range. 
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5914. The method of claim 5874, further comprising altering a sampling frequency of at 
least one of the two or more measurement devices in response to one or more of the at 
least two properties of the specimen. 

5915. The method of claimo874, further comprising altering a parameter of one or more 
instruments coupled to at Idast one of the two or more measurement devices in response 
to one or more of the at lepst two properties of the specimen using a feedback control 
technique. 

5916. The method of claim 5874, further comprising altering a parameter of one or more 
instruments coupled to at least one of the two or more measurement devices in response 
to one or more of the at least two properties of the specimen using a feedforward control 
technique. 


5917. The method ojt claim 5874, further comprising generating a database, wherein the 
database comprises the at least two properties of the specimen. 



5918. The meth(&f of Maim ,51*74, further comprising generating a database, wherein the 
database comprise^ the afleast two properties of the specimen, the method further 
comprising calibrating the two or more measurement devices using the database. 


59 1 9. The mejinod of claim 5874, further comprising generating a database, wherein the 
database comprises the at least two properties of the specimen, the method further 
comprising monitoring output signals generated by the two or more measurement devices 
using the dgrtabase. 
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5920. The method of claim 587^, further comprising generating a database, wherein the 
database comprises the at least tv o properties of the specimen and at least two properties 
of a plurality of specimens, and v herein the at least two properties of the plurality of 
specimens are generated using a plurality of measurement devices, the method further 
comprising calibrating the plurality of measurement devices using the database. 


5921 . The method of claim 5814, further comprising generating a database, wherein the 
database comprises the at least ttvo properties of the specimen and at least two properties 
of a plurality of specimens, andlwherein the at least two properties of the plurality of 
specimens are generated using Ja plurality of measurement devices, the method further 
comprising monitoring outputfsignals generated by the plurality of measurement devices 
using the database. 

5922. The method of claim|5874, wherein a stand alone system is coupled to the two or 
more measurement devices Jthe method further comprising calibrating the stand alone 
system with a calibration standard and calibrating the two or more measurement devices 
with the stand alone system. 


5923. The method j 
more measurement 


levi 


5874, wherein a stand alone system is coupled to the two or 
:esyid at least one additional measurement device; the method 


further comprising calipratfem the stand-alone system with a calibration standard and 
calibrating the two or more measurement devices and at least the one additional 
measurement device with the stand alone system. 


5924. The method'of claim 5874, further comprising determining one or more of the at 
least two properties of the specimen at more than one position on the specimen, wherein 
the specimen comprises a wafer, the method further comprising altering at least one 
parameter of onjror more instruments coupled to a process tool in response to the one or 
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more of the at least two properties of the specimen at the more than one position on the 
specimen to reduce within wafer variation of the one or more of the at least two 
properties. 

5925. The method of claim 5874, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least two 
properties of the specimen using a feedback control technique. 


5926. The method of claim 5874, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least two 
properties of the specimen using a feedforward control technique. 


5927. The method of c&im 5874, further comprising monitoring a parameter of one or 
more instruments coupled to a process tool. 


5928. The method of dlaim 5874, further comprising monitoring a parameter of one or 
more instruments coupled to a process tool and determining a relationship between one or 
more of the at leasfftwo^roperties and at least one of the monitored parameters. 


5929. The method of claim 5874, further comprising monitoring a parameter of one or 
more instruments coupled to a process tool, determining a relationship between one or 
more of the at leastAwo properties and at least one of the monitored parameters, and 
altering the parameter of the one or more instruments in response to the relationship. 


5930. The mejfapd of claim 5874, wherein processing the one or more output signals 
comprises: 
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at least partially processing the one clr more output signals using a local processor, 
wherein the local processor is coupLed to the two or more measurement devices; 

sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 

further processing the partially processed one or more output signals using the 
remote controller computer. 

593 1 . The method of claim 5930, wherein at least partially processing the one or more 
output signals comprises determining/ the at least two properties of the specimen. 

5932. The method of claim 5930, wherein further processing the partially processed one 
or more output signals comprises determining the at least two properties of the specimen. 

5933. A computer-implemented method for controlling a system configured to 
determine at least two properties of a specimen during use, wherein the system comprises 
a stage coupled to two or mor^m^suremem devices, and wherein the stage is configured 
to support the specimen duri3^&^|tiie^ethod comprising: 

controlling the two or c&ore measurement devices to generate one or more output 
signals responsive to me at least two properties of the specimen; and 

processing the on^/more output signals to determine the at least two properties 
of the specimen,ywherein the at least two properties of the specimen comprise a 
thickness of a smicture on the specimen and at least one additional property of the 
specimen. IJ 
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5934. The method of claim 593 
laterally while determining the at 


rotatably while determining the 


, further comprising controlling the stage to move 
least two properties of the specimen. 


5935. The method of claim 593 3, further comprising controlling the stage to move 


it least two properties of the specimen. 


5936. The method of claim 5933, further comprising controlling the stage to move 
laterally and rotatably while determining the at least two properties of the specimen. 


10 5937. The method of claim 6933, wherein the two or more measurement devices 
comprise a small-spot photof acoustic device and a grazing X-ray reflectometer. 

5938. The method of claim 5933, wherein the two or more measurement devices 
comprise a small-spot photb-acoustic device and a broadband small-spot spectroscopic 
15 ellipsometer. 


5939. The method opMm 5933, wherein the system further comprises a pattern 
recognition system, (the method further comprising controlling the pattern recognition 
system to generate oneir more output signals with the pattern recognition system and 

20 processing the one or ipore output signals from the pattern recognition system. 

5940. The method if claim 5933, wherein at least one element of a first of the two or 
more measuremenydevices comprises at least one element of a second of the two or more 
measurement devices. 


25 


5941. The method of claim 5933, wherein the at least one additional property is selected 
from the grout/^onsisting of an index of refraction, a velocity of sound, a density, a 
critical dimension, and a profile of a layer or a feature formed on the specimen. 
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5942. The method of claim 5933/ wherein the structure comprises a single layer formed 
on the specimen. 

5 5943. The method of claim 59$ 3, wherein the structure comprises a single layer formed 
on the specimen, and wherein txie single layer is selected from the group consisting of a 
substantially transparent film, k semi-transparent film, and an opaque metal film. 

5944. The method of claim fj933, wherein the structure comprises multiple layers 
1 0 formed on the specimen. 


15 


5945. The method of claim 5933, wherein the structure comprises multiple layers 
formed on the specimen, and wherein the multiple layers comprise two or more layers 
selected from the group consisting of a substantially transparent film, a semi-transparent 
film, an opaque metal film/ and any combination thereof. 


5946. The method of claim 5933, wherein the specimen comprises a blanket wafer. 


SSOf 


f 85 * 


20 


5947. The method] 


im^933, wherein the specimen comprises a patterned wafer. 


5948. The method onclaim 5933, further comprising controlling a handling robot to 
disposed the specimen on the specimen, wherein the handling robot is coupled to the two 
or more measurement devices. 

25 5949. The method of claim 5933, further comprising bringing the specimen substantially 
into focus for theiwo or more measurement devices with an autofocus mechanism. 
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5950. The method of claim 5933) wherein the system is coupled to a chemical- 
mechanical polishing tool. 

595 1 . The method of claim 59&3, wherein processing the one or more output signals to 
5 determine the at least two properties of the specimen comprises substantially 

simultaneously determining the at least two properties of the specimen. 

5952. The method of claim 3933, further comprising controlling the two or more 
measurement devices to generate the one or more output signals responsive to one or 

10 more of the at least two properties of the specimen at multiple locations on the surface of 
the specimen substantially simultaneously such that one or more of the at least two 


I 

properties of the specimen tan be determined at the multiple locations substantially 
simultaneously. 

1 5 5953. The method of claim 5933, wherein the stage and the two or more measurement 

i 

devices are coupled to a process tool, and wherein the stage and the two or more 
measurement devices ai/e arranged laterally proximate to the process tool. 


5954. The methcfci ortlaiir/5933, wherein the stage and the two or more measurement 
n 20 devices are coupled yfGjLprocess tool, and wherein the stage and the two or more 

^ measurement devices are disposed within the process tool 

5955. The method of claim 5933, wherein the stage and the two or more measurement 
devices are coupled to a process tool, the method further comprising controlling a wafer 

25 handler to move the specimen from the process tool to the stage, and wherein the wafer 
handler is/cpupled to the process tool. 
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5956. The method of claim 5933/ wherein the stage and the two or more measurement 
devices are coupled to a process todl, the method further comprising controlling the stage 
to move the specimen from the system to the process tool. 

5957. The method of claim 5933/ wherein the stage and the two or more measurement 
devices are coupled to a process tool, the method further comprising controlling a wafer 
handler to move the specimen from the process tool to the stage such that at least the two 
properties of the specimen can bp determined while the specimen is waiting between 
process steps. 

5958. The method of claim 59^3, wherein the stage and the two or more measurement 
devices are coupled to a process tool, wherein the process tool comprises a support device 
configured to support the specimen during a process step, and wherein an upper surface 
of the support device is substantially parallel to an upper surface of the stage. 

5959. The method of claim 5933, wherein the stage and the two or more measurement 
devices are coupled to a process tool, wherein the process tool comprises a support device 
configured to support the specimen during a process step, and wherein an upper surface 
of the stage is angled with respect to an upper surface of the support device. 

5960. The method oCc^^J9^3^herein the stage and the two or more measurement 
devices are disposed within a measurement chamber, and wherein the measurement 
chamber is coupled to a process tool. 

5961 . The method M claim 5933, wherein the stage and the two or more measurement 
devices are dispos/d within a measurement chamber, wherein the measurement chamber 
is coupled to a process tool, and wherein the measurement chamber is disposed within the 
process tool. ^ 
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5962. The method of claim 5933, 


vherein the stage and the two or more measurement 


is coupled to a process tool, and wl 


devices are disposed within a meas irement chamber, wherein the measurement chamber 


terein the measurement chamber is arranged laterally 


proximate to a process chamber oil the process tool 

5963. The method of claim 5933, wherein the stage and the two or more measurement 
devices are disposed within a measurement chamber, wherein the measurement chamber 
is coupled to a process tool, and wherein the measurement chamber is arranged vertically 
proximate to a process chamber/of the process tool. 


5964. The method of claim 59p3, wherein the stage comprises a support device disposed 


within a process chamber of a 
to support the specimen during 


rocess tool, and wherein the support device is configured 
a process step. 


5965. The method of claim 5933, wherein the stage comprises a support device disposed 
within a process chamber of af process tool, and wherein the support device is configured 
to support the specimen dtnimg a process step, the method further comprising controlling 
the two or more measurement devices to generate the one or more output signals during 
the process step. 


5966. The method of cl^im 5933, wherein the stage comprises a support device disposed 
within a process chamber of a process tool, and wherein the support device is configured 
to support the specimen during a process step, the method further comprising controlling 
the system to obtain ar signature characterizing the process step, wherein the signature 
comprises at least one singularity representative of an end of the process step. 
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5967. The method of claim 5933, ^herein the stage comprises a support device disposed 
within a process chamber of a process tool, and wherein the support device is configured 
to support the specimen during a process step, the method further comprising controlling 
the system to alter a parameter of pne or more instruments coupled to the process tool in 
response to one or more of the at least two properties using an in situ control technique. 


10 


15 


5968. The method of claim 593B, further comprising controlling the stage to move the 
specimen from a first process chamber to a second process chamber, wherein the first 
process chamber and the second process chamber are disposed within a process tool. . 


5969. The method of claim 5 
specimen from a first process 


33, further comprising controlling the stage to move the 
:hamber to a second process chamber, wherein the first 


process chamber and the seco id process chamber are disposed within a process tool, the 
method further comprising controlling the two or more measurement devices to generate 
the one or more output signals during said moving the specimen from the first process 
chamber to the second process chamber. 


20 


5970. The method of claim 5933, further comprising comparing one or more of the at 
least two properties of the ^ecimen and properties of a plurality of specimens. 


5971. The method 
least two properties 
properties. 


o v £^l$[m 5^33, further comprising comparing one or more of the at 
of th£ specimen to a predetermined range for the one or more 


25 5972. The method of claim 5933, further comprising comparing one or more of the at 
least two properties ©f the specimen to a predetermined range for the one or more 
properties and generating an output signal if the one or more of the at least two properties 
of the specimen a^Loutside of the predetermined range. 
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5973 . The method of claim 5933, furtlief comprising altering a sampling frequency of at 

i j ^ 

least one of the two or more measurement devices in response to one or more of the at 
least two properties of the specimen. 

5974. The method of claim 5933, fuAher comprising altering a parameter of one or more 
instruments coupled to the at least one of the two or more measurement devices in 
response to one or more of the at least two properties using a feedback control technique. 


10 5975. The method of claim 5933/ further comprising altering a parameter of one or more 
instruments coupled to the at least one of the two or more measurement devices in 

i 

response to one or more of the at least two properties using a feedforward control 

/ 

technique. 


15 5976. The method of claim 5933, further comprising generating a database, wherein the 

I 

database comprises the at least two properties of the specimen. 


5977. The method of claim 5933, further comprising generating a database, wherein the 
database comprises the^tleast two properties of the specimen, the method further 
20 comprising calibrating^he tuto or more measurement devices using the database. 



5978. The method of claim 5933, further comprising generating a database, wherein the 
database comprises the at least two properties of the specimen, the method further 
comprising monitoring output signals of the two or more measurement devices using the 


25 database. 


5979. The method claim 5933, further comprising generating a database, wherein the 
database comprises the at least two properties of the specimen and at least the two 
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properties of a plurality of specimens* wherein the at least two properties of the plurality 
of specimens are generated using a plurality of measurement devices, the method further 
comprising calibrating the plurality /of measurement devices using the database. 


10 


5980. The method of claim 5933/ further comprising generating a database, wherein the 
database comprises the at least two properties of the specimen and at least the two 
properties of a plurality of specimens, wherein the at least two properties of the plurality 
of specimens are generated using a plurality of measurement devices, the method further 
comprising monitoring output jsignals of the plurality of measurement devices using the 
database. 


15 


598 1 . The method of claim J5933, wherein a stand alone system is coupled to the system, 
the method further comprising controlling the stand alone system to calibrate the stand 
alone system with a calibration standard and further controlling the stand alone system to 
calibrate the system. 


ru 

o 
a 


20 


5982. The method offclaiitn 5933, wherein a stand alone system is coupled to the system 
and at least one addition^system,/tne method further comprising controlling the stand 
alone system to calibrat e/the stand alone system with a calibration standard and further 
controlling the stand al</ne system to calibrate the system and at least the one additional 
system. 


5983. The method of claim 5933, wherein the system is further configured to determine 
one or more of the at least two properties of the specimen at more than one position on 
25 the specimen, and/wherein the specimen comprises a wafer, the method further 
comprising altering at least one parameter of one or more instruments coupled to a 
process tool in response to the one or more of the at least two properties of the specimen 


7 
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at the more than one position on the specimen to reduce within wafer variation of the one 
or more of the at least two properties. 


5984. The method of claim 5933, farther comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least two 
properties of the specimen using a feedback control technique. 

5985. The method of claim 5933, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least two 
properties of the specimen using a feedforward control technique. 

5986. The method of claim 5933, further comprising monitoring a parameter of one or 
more instruments coupled to al process tool. 

5987. The method of claim 6933, further comprising monitoring a parameter of one or 
more instruments coupled tcrthe process tf>ol and determining a relationship between one 
or more of the at least two g^opej^ies ojrthe specimen and at least one of the monitored 
parameters. 

5988. The method of cla'im 5933, further comprising monitoring a parameter of one or 
more instruments coupled to the process tool, determining a relationship between one or 
more of the at least two /properties of the specimen and at least one of the monitored 
parameters, and altering the parameter of at least one of the instruments in response to the 
relationship. 

5989. The method/of claim 5933, wherein processing the one or more output signals 
comprises: 
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at least partially processing the one or more output signals using a local processor, 
wherein the local processor is coupled to the two or more measurement devices; 

sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 

further processing the partially processed one or more output signals using the 
remote controller computer. 


5990. The method of claim 598?, wherein at least partially processing the one or more 
output signals comprises determining the at least two properties of the specimen. 


5989 


599 1 . The method of claim 
or more output signals comprises 

5992. A semiconductor device 


, wherein further processing the partially processed one 
determining the at least two properties of the specimen. 

abricated by a method, the method comprising: 


forming a portion of the semiconductor device upon a specimen; 


disposing the specimen upon a stage, wherein the stage is coupled to two or more 
measurement devices; 

generating one o/^ire>3^ut signals with the two or more measurement devices, 
wherein the one ot more output signals are responsive to the at least two 
properties of thef specimen; and 


processing therone or more output signals to determine the at least two properties 
of the specimen, wherein the at least two properties of the specimen comprise a 
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thickness of a structure or 
specimen. 

5993. The device of claim 5992, 
5 determining the at least two prop 


the specimen and at least one additional property of the 


further comprising laterally moving the stage while 
es of the specimen. 


5994. The device of claim 5992J further comprising rotatably moving the stage while 
determining the at least two properties of the specimen. 


in 


10 5995. The device of claim 5992, further comprising laterally and rotatably moving the 
stage while determining the at least two properties of the specimen. 


15 


20 


5996. The device of claim 
comprise a small-spot photo 


5992 


, wherein the two or more measurement devices 
acoustic device and a grazing X-ray reflectometer. 


5997. The device of claim 5992, wherein the two or more measurement devices 
comprise a small-spot photo-ap oustic device and a broadband small-spot spectroscopic 
ellipsometer. 

5998. The device of claim 5j992^hej£m the stage is further coupled to a pattern 
recognition system, the memod further comprising generating one or more output signals 
with the pattern recognition/ system and processing the one or more output signals from 
the pattern recognition system. 


25 5999. The device of claiAi 5992, wherein at least one element of a first of the two 

measurement devices comprises at least one element of a second of the two measurement 
devices. 
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6000. The device of claim 5992, wherein the at least one additional property is selected 
from the group consisting of an index of refraction, a velocity of sound, a density, a 
critical dimension, and t profile of a layer or a feature formed on the specimen. 


5 

t 8 


P 


10 


5 6001 . The device of cl lim 5992, wherein the structure comprises a single layer formed 
on the specimen. 


6002. The device of claim 
on the specimen, and wherein 
substantially transparent 


5992, wherein the structure comprises a single layer formed 
the single layer is selected from the group consisting of a 
film, a semi-transparent film, and an opaque metal film. 


6003. The device of claim 5992, wherein the structure comprises multiple layers formed 
on the specimen. 

15 6004. The device of claim 5992, wherein the structure comprises multiple layers formed 


on the specimen, and wherein the multiple layers comprise two or more layers selected 

II 

from the group consisting of a substantially transparent film, a semi-transparent film, an 
opaque metal filmland any combination thereof. 


, wherein the specimen comprises a blanket wafer. 


20 6005. The device of c 



6006. The device of claim 5992, wherein the specimen comprises a patterned wafer. 


6007. The device oficlaim 5992, wherein disposing the specimen on the stage comprises 
25 disposing the specimen on the stage with a handling robot, wherein the handling robot is 
coupled to the two or more measurement devices. 
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6008. The device of claim 5992 5 further comprising bringing the specimen substantially 
into focus for the two or more measurement devices with an autofocus mechanism. 

6009. The device of claim 59^2, wtferein the stage and the two or more measurement 
5 devices are coupled to a chemical-mechanical polishing tool. 

60 1 0. The device of claim 5992, therein processing the one or more output signals to 
determine the at least two properties of the specimen comprises substantially 


10 


15 


20 


simultaneously determining the a 


60 1 1 . The device of claim 5992 


least two properties of the specimen. 


further comprising generating the one or more output 
signals responsive to one or more of the at least two properties of the specimen at 
multiple locations on the surface of the specimen substantially simultaneously such that 
one or more of the at least two properties of the specimen can be determined at the 
multiple locations substantially simultaneously. 

^ 

6012. The device of claim 599E, wherein the stage and the two or more measurement 
devices are coupled to a process tool, and wherein the stage and the two or more 
measurement devices are jmgijlged laterally proximate to the process tool. 

6013. The device of fcLaii»4^, wherrin&e stage and the two or more measurement 
devices are coupled to a prdtess tool, and wherein the stage and the two or more 
measurement devices are disposed within the process tool. 


25 60 1 4. The device of claim 5992, wherein the stage and the two or more measurement 
devices are coupled tok process tool, wherein the process tool comprises a wafer handler, 
and wherein disposing the specimen upon the stage comprises moving the specimen from 
the process tool to the stage using the wafer handler. 
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6015. The device of claim 5992, .Wherein the stage and the two or more measurement 
devices are coupled to a process tool, the method further comprising moving the 
specimen to the process tool subsequent to generating the one or more output signals. 


60 1 6. The device of claim 5992, wherein the stage and the two or more measurement 
devices are coupled to a process; tool, the method further comprising determining at least 
the two properties of the specimen while the specimen is waiting between process steps. 


10 6017. The device of claim 5992, wherein the stage and the two or more measurement 
devices are coupled to a process tool, wherein the process tool comprises a support device 
q configured to support the specimen during a process step, and wherein an upper surface 

^ of the support device is substantially parallel to an upper surface of the stage. 

ffi. 

^ J \ 

jg 15 60 1 8. The device of claim 5992) wherein the stage and the two or more measurement 

devices are coupled tOyifprrabss tool, wherein the process tool comprises a support device 
configured to supports the specimen during a process step, and wherein an upper surface 
of the stage is angled wfthj^pect to an upper surface of the support device. 


20 6019. The device of cliim 5992, wherein the stage and the two or more measurement 
devices are disposed within a measurement chamber, and wherein the measurement 
chamber is coupled to/a process tool. 

6020. The device of claim 5992, wherein the stage and the two or more measurement 
25 devices are disposed within a measurement chamber, wherein the measurement chamber 
is coupled to a process tool, and wherein the measurement chamber is disposed within the 
process tool. / 
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602 1 . The device of claim 5992; wherein the stage and the two or more measurement 
devices are disposed within a measurement chamber, wherein the measurement chamber 
is coupled to a process tool, ana wherein the measurement chamber is arranged laterally 
proximate to a process chamber of the process tool. 


6022. The device of claim 5992, wherein the stage and the two or more measurement 
devices are disposed withinfa measurement chamber, wherein the measurement chamber 

is coupled to a process tool* and wherein the measurement chamber is arranged vertically 

f 

proximate to a process chamber of the process tool. 


6023. The device of claim 5992, wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 
chamber of a process tool, and wherein the support device is configured to support the 
specimen during a process step. 


6024. The device of ciSini)5992, wherein disposing the specimen upon the stage 
comprises disposing me specimen upon a /Support device disposed within a process 
chamber of a process toet] wherein Line support device is configured to support the 
specimen during a process step^hs-method further comprising determining the at least 
two properties of the specimen during the process step. 


6025. The device of clkim 5992, wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 
chamber of a process Aool, and wherein the support device is configured to support the 
specimen during a p/ocess step, the method further comprising obtaining a signature 
characterizing the process step, wherein the signature comprises at least one singularity 
representative of an/end of the process step. 
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6026. The device of claim 5992/ wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 
chamber of a process tool, and wherein the support device is configured to support the 
specimen during a process step, the method further comprising altering a parameter of 
one or more instruments counted to the process tool in response to one or more of the at 
least two properties using an fin situ control technique. 


fti 


6027. The device of claim 5992, further comprising moving the specimen from a first 


process chamber to a secon 


process chamber using the stage, wherein the first process 


10 chamber and the second process chamber are disposed within a process tool. 

6028. The device of claim 5992, further comprising moving the specimen from a first 
process chamber to a secor .d process chamber using the stage, wherein the first process 
chamber and the second process chamber are disposed within a process tool, the method 
15 further comprising determining the at least two properties of the specimen during said 
moving the specimen fhaii^the first process chamber to the second process chamber. 


ys ■ 
rU 

0. 

Q- 


20 


6029. The device o£jcl&ixfk499^>rorther comprising comparing one or more of the at 
least two properties of fhe specimen and properties of a plurality of specimens. 

6030. The device oy claim 5992, further comprising comparing one or more of the at 
least two properties jof the specimen to a predetermined range for the one or more 
properties. 


25 603 1 . The devicef of claim 5992, further comprising comparing one or more of the at 
least two properties of the specimen to a predetermined range for the one or more 
properties and generating an output signal if the one or more of the at least two properties 
of the specimerwe outside of the predetermined range. 
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6032. The device of claim 5992/further comprising altering a sampling frequency of at 
least one of the two or more measurement devices in response to one or more of the at 
least two properties of the specimen. 


pj 


LJ 


10 


15 


20 


6033. The device of claim 59!f2, further comprising altering a parameter of one or more 
instruments coupled to at least/one of the two or more measurement devices in response 
to one or more of the at least tyvo properties of the specimen using a feedback control 
technique. 

6034. The device of claim 5992, further comprising altering a parameter of one or more 
instruments coupled to at leapt one of the two or more measurement devices in response 
to one or more of the at leas| two properties of the specimen using a feedforward control 
technique. 


6035. The device of claim 


5992, further comprising generating a database, wherein the 


database comprises/fne atlfeast two properties of the specimen. 


6036. The device of claim 5< 


i, 



her comprising generating a database, wherein the 


database comprises the at least two properties of the specimen, the method further 
comprising calibrating the two or more measurement devices using the database. 


6037. The device of/claim 5992, further comprising generating a database, wherein the 

database comprises the at least two properties of the specimen, the method further 

/ " • 

25 comprising monitoring output signals generated by the two or more measurement devices 

/ 

using the database. 
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6038. The device of claim 5992, further comprising generating a database, wherein the 
database comprises the at least two properties of the specimen and at least two properties 
of a plurality of specimens, and wherein the at least two properties of the plurality of 
specimens are generated us: ng a plurality of measurement devices, the method further 
comprising calibrating the llurality of measurement devices using the database. 


603 9. The device of clain . 
database comprises the at 


5992, further comprising generating a database, wherein the 
east two properties of the specimen and at least two properties 
of a plurality of specimen!, and wherein the at least two properties of the plurality of 
10 specimens are generated ping a plurality of measurement devices, the method further 
comprising monitoring output signals generated by the plurality of measurement devices 
using the database. 

6040. The device of clkim 5992, wherein a stand alone system is coupled to the two or 
15 more measurement devices, the method further comprising calibrating the stand alone 
system with a calibration standard and calibrating the two or more measurement devices 
with the stand alone svstem. 


nj 

p 

a 


20 


6041 . The device ofMaim 5992^ wherein a stand alone system is coupled to the two or 


more measureme 


ltd! 


bvices andat least one additional measurement device, the method 
further comprising^edfib^ting the stand alone system with a calibration standard and 
calibrating the two or more measurement devices and at least the one additional 
measurement device with the stand alone system. 


25 6042. The device of claim 5992, further comprising determining one or more of the at 
least two propermes of the specimen at more than one position on the specimen, wherein 
the specimen comprises a wafer, the method further comprising altering at least one 
parameter of one or more instruments coupled to a process tool in response to the one or 

/ 
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more of the at least two properties of the specimen at the more than one position on the 
specimen to reduce within w^fer variation of the one or more of the at least two 
properties. 

5 6043 . The device of claim/5992, further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least two 
properties of the specime^^ing a feedback control technique. 

6044. The device of claim 5992, further comprising altering a parameter of one or more 

10 instruments coupled to a process tool in response to one or more of the at least two 

i 

properties of the specimen using a feedforward control technique. 


m 


15 


O 20 


6045, The device of claim 5992, further comprising monitoring a parameter of one or 
more instruments coupleL to a process tool. 


6046. The device of claim 5992, mrther comprising monitoring a parameter of one or 

xfolehxo a process tool and determining a relationship between one or 
more of the at least wo t^Qperti/s and at least one of the monitored parameters. 


6047. The device of claim 5992, further comprising monitoring a parameter of one or 
more instruments coupled to a process tool, determining a relationship between one or 
more of the at least two properties and at least one of the monitored parameters, and 
altering the parameter of the one or more instruments in response to the relationship. 


25 6048. The device pf claim 5992, wherein processing the one or more output signals 
comprises: 
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at least partially processirp the one or more output signals using a local processor, 
wherein the local processor is coupled to the two or more measurement devices; 


15 


20 


sending the partially processed one or more output signals from the local 
processor to a remote cc ntroller computer; and 

further processing the partially processed one or more output signals using the 


i 


remote controller computer. 


1 0 6049. The device of claim 6048, wherein at least partially processing the one or more 
output signals comprises detennining the at least two properties of the specimen. 


6050. The device of claim 6048, wherein further processing the partially processed one 
or more output signals comprises determining the at least two properties of the specimen. 


forming a portion of 


605 1 . A method for fabricating a semiconductor device, comprising: 



semiconductor device upon a specimen; 


disposing the\specMien up$>4i a stage, wherein the stage is coupled to two or more 
measurement devices; 


25 


generating one or/more output signals with the two or more measurement devices, 
wherein the oneior more output signals are responsive to the at least two 
properties of the specimen; and 


processing the one or more output signals to determine the at least two properties 
of the specimen, wherein the at least two properties of the specimen comprise a 
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thickness of a structure oqjfthe specimen and at least one additional property of the 
specimen. 

6052. The method of claim 6Qp 1 , further comprising laterally moving the stage while 
5 determining the at least two properties of the specimen. 

6053. The method of claim 605 1 , further comprising rotatably moving the stage while 
determining the at least two properties of the specimen. 

1 0 6054. The method of clairA 6051, further comprising laterally and rotatably moving the 
stage while determining the at least two properties of the specimen. 

ul 6055. The method of claim 6051, wherein the two or more measurement devices 

Ui' comprise a small-spot phdtb-acoustic device and a grazing X-ray reflectometer. 

^ 15 

SS3KS 

01 6056. The method of claim 605 1 5 wherein the two or more measurement devices 

l" comprise a small-spot pmoto-acoustic device and a broadband small-spot spectroscopic 

ellipsometer. 

20 6057. The method o^claim 605 1 , wherein the stage is further coupled to a pattern 

recognition system, tne method further comprising generating one or more output signals 
with the pattern recognition system and processing the one or more output signals from 
the pattern recognition system. 

25 6058. The method of claim 605 1 , wherein at least one element of a first of the two 

measurement devices comprises at least one element of a second of the two measurement 
devices. 
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6059. The method of claim 605 D, wherein the at least one additional property is selected 
from the group consisting of an index of refraction, a velocity of sound, a density, a 
critical dimension, and a profile Jof a layer or a feature formed on the specimen. 


5 6060. The method of claim 6CJ5 1 , wherein the structure comprises a single layer formed 
on the specimen. 

606 1 . The method of claim 6p5 1 , wherein the structure comprises a single layer formed 
on the specimen, and wherein/the single layer is selected from the group consisting of a 
10 substantially transparent film,- a semi-transparent film, and an opaque metal film. 


Q 


6062. The method of claim) 605 1 , wherein the structure comprises multiple layers 
formed on the specimen. 


1 5 6063 . The method of claim 605 1 , wherein the structure comprises multiple layers 
formed on the specimen, and wherein the multiple layers comprise two or more layers 
selected from the groH^cJmsisting of a substantially transparent film, a semi-transparent 
film, an opaque metal film and any^ombination thereof. 


20 6064. The method of dlaim 605 1 , wherein the specimen comprises a blanket wafer. 


6065. The method of claim 605 1 , wherein the specimen comprises a patterned wafer. 


6066. The method/of claim 6051, wherein disposing the specimen on the stage 
25 comprises disposing the specimen on the stage with a handling robot, wherein the 
handling robot is coupled to the two or more measurement devices. 
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6067. The method of claim 60p 1 , further comprising bringing the specimen substantially 
into focus for the two or more measurement devices with an autofocus mechanism. 

6068. The method of claim S05 1 , wherein the stage and the two or more measurement 


5 devices are coupled to a chei 

6069. The method of claim 
determine the at least two pr6 


Leal-mechanical polishing tool. 

5051, wherein processing the one or more output signals to 
perties of the specimen comprises substantially 


simultaneously determining the at least two properties of the specimen. 

6070. The method of clainfr 605 1 , further comprising generating the one or more output 
signals responsive to one oi more of the at least two properties of the specimen at 
multiple locations on the surface of the specimen substantially simultaneously such that 
one or more of the at least two properties of the specimen can be determined at the 
multiple locations substantially simultaneously. 

6071. The method of cl^m 6051, wherein the stage and the two or more measurement 
devices are coupled to a fcrocess tool, and wherein the stage and the two or more 
measurement device§^eaiyanged laterally proximate to the process tool. 


6072. The method of claim 605 1 , wherein the stage and the two or more measurement 
devices are coupled to a process tool, and wherein the stage and the two or more 
measurement devices are disposed within the process tool. 


25 6073 . The methofl of claim 605 1 , wherein the stage and the two or more measurement 
devices are coupled to a process tool, wherein the process tool comprises a wafer handler, 
and wherein disusing the specimen upon the stage comprises moving the specimen from 
the process toolKo the stage using the wafer handler. 
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6074. The method of claim 60S 1 , wherein the stage and the two or more measurement 
devices are coupled to a process tool, the method further comprising moving the 
specimen to the process tool subsequent to generating the one or more output signals. 


6075 . The method of claim 
devices are coupled to a proqess 
the two properties of the spe 


5051, wherein the stage and the two or more measurement 
tool, the method further comprising determining at least 
imen while the specimen is waiting between process steps. 


proi :ess 


10 6076. The method of claim 
devices are coupled to a 
configured to support the sp 
of the support device is 


6051, wherein the stage and the two or more measurement 

tool, wherein the process tool comprises a support device 
cimen during a process step, and wherein an upper surface 
substantially parallel to an upper surface of the stage. 


1 5 6077. The method of claim 605 1 , wherein the stage and the two or more measurement 

cess tool, wherein the process tool comprises a support device 


devices are coupled x _ 

configured to supp/OTt the specimen during a process step, and wherein an upper surface 
of the stage is angl^withjesp^ct to an upper surface of the support device. 


6078. The method of claim 605 1, wherein the stage and the two or more measurement 
devices are disposed witnin a measurement chamber, and wherein the measurement 
chamber is coupled to a process tool. 


6079. The method o| claim 605 1 , wherein the stage and the two or more measurement 
25 devices are disposed within a measurement chamber, wherein the measurement chamber 
is coupled to a process tool, and wherein the measurement chamber is disposed within the 
process tool. / / 
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6080. The method of claim 605/V, wherein the stage arid the two or more measurement 
devices are disposed within a measurement chamber, wherein the measurement chamber 
is coupled to a process tool, and wherein the measurement chamber is arranged laterally 
proximate to a process chamroer of the process tool. 


fas* 


10 


15 


20 


25 


608 1 . The method of claim 605 1 , wherein the stage and the two or more measurement 
devices are disposed withinla measurement chamber, wherein the measurement chamber 
is coupled to a process toolj and wherein the measurement chamber is arranged vertically 
proximate to a process chamber of the process tool. 


6082. The method of claim 605 1 , wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 


chamber of a process tool 


specimen during a process step 


and wherein the support device is configured to support the 


6083. The method of claim 605 1, wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 

and wherein the support device is configured to support the 
step, the method further comprising determining the at least 
jimen^i^g the process step. 


chamber of a process-tool 
specimen during a\proce: 
two properties of the 


6084. The method of alaim 605 1 , wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 
chamber of a process tool, and wherein the support device is configured to support the 
specimen during a process step, the method further comprising obtaining a signature 
characterizing the process step, wherein the signature comprises at least one singularity 
representative of an end of the process step. 


Page 1299 


Conley, Rose & Tayon 


6085. The method of claim 605 1 , Ivherein disposing the specimen upon the stage 


comprises disposing the specimen 


ipon a support device disposed within a process 


chamber of a process tool, and wherein the support device is configured to support the 
specimen during a process step, th ; method further comprising altering a parameter of 
one or more instruments coupled t ) the process tool in response to one or more of the at 
least two properties using an in siti control technique. 


6086. The method of claim 605 1 , further comprising moving the specimen from a first 
process chamber to a second process chamber using the stage, wherein the first process 
chamber and the second process chamber are disposed within a process tool. 


6087. The method of claim 605 1 , 
process chamber to a second process 
chamber and the second process 
further comprising determining the 
moving the specimen from the first 


further comprising moving the specimen from a first 
chamber using the stage, wherein the first process 
chamber are disposed within a process tool, the method 
at least two properties of the specimen during said 
process chamber to the second process chamber. 


6088. The method of claim 605 \j further comprising comparing one or more of the at 


least two properties of thi 



operties of a plurality of specimens. 


6089. The method of claim 605l>fcrther comprising comparing one or more of the at 
least two properties of the specimen to a predetermined range for the one or more 
properties. 


6090. The method of clmm 6051, further comprising comparing one or more of the at 
least two properties of the specimen to a predetermined range for the one or more 
properties and generating an output signal if the one or more of the at least two properties 
of the specimen are outside of the predetermined range. 
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609 1 . The method of claim 60f 1 , further comprising altering a sampling frequency of at 
least one of the two or more me* isurement devices in response to one or more of the at 
least two properties of the speci&ien. 


a 
m 


10 


15 


20 


6092. The method of claim 605 1 , further comprising altering a parameter of one or more 
instruments coupled to at least pne of the two or more measurement devices in response 
to one or more of the at least tyo properties of the specimen using a feedback control 
technique. 

6093 . The method of claim <f 05 1 , further comprising altering a parameter of one or more 


instruments coupled to at le; 
to one or more of the at least 
technique. 

6094. The method of j 


one of the two or more measurement devices in response 
wo properties of the specimen using a feedforward control 


5051, further comprising generating a database, wherein the 


database comprises (the at leak two properties of the specimen. 



6095. The method of clairfi"5^-rfiirther comprising generating a database, wherein the 
database comprises the at iJbast two properties of the specimen, the method further 
comprising calibrating the two or more measurement devices using the database. 


25 


6096. The method of claim 6051, further comprising generating a database, wherein the 
database comprises the/at least two properties of the specimen, the method further 
comprising monitoring output signals generated by the two or more measurement devices 
using the database. 
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database comprises the at least 
of a plurality of specimens, anc 
specimens are generated using 


wo properties of the specimen and at least two properties 
wherein the at least two properties of the plurality of 
a plurality of measurement devices, the method further 


6097. The method of claim 605 1 , further comprising generating a database, wherein the 


comprising calibrating the plur ility of measurement devices using the database. 

6098. The method of claim 6 )5 1 , further comprising generating a database, wherein the 
database comprises the at least two properties of the specimen and at least two properties 
of a plurality of specimens, aid wherein the at least two properties of the plurality of 
specimens are generated using a plurality of measurement devices, the method further 
comprising monitoring output signals generated by the plurality of measurement devices 
using the database. 


6099. The method of clain 
more measurement devices 


6051, wherein a stand alone system is coupled to the two or 
the method further comprising calibrating the stand alone 
system with a calibration stjandard and calibrating the two or more measurement devices 
with the stand alone s\ 


6100. The method b£ claS^i 6Q51, wherein a stand alone system is coupled to the two or 
more measurement devicfes and at least one additional measurement device, the method 
further comprising calibrating the stand alone system with a calibration standard and 
calibrating the two or more measurement devices and at least the one additional 
measurement device with the stand alone system. 


6101. The method of claim 605 1 , further comprising determining one or more of the at 
least two properties pf the specimen at more than one position on the specimen, wherein 
the specimen compjrises a wafer, the method further comprising altering at least one 
parameter of one orinore instruments coupled to a process tool in response to the one or 
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more of the at least two properties of the specimen at the more than one position on the 
specimen to reduce within ,wafer variation of the one or more of the at least two 
properties. 

5 6 1 02. The method of claim 605 1 , further comprising altering a parameter of one or more 
instruments coupled to a process tool in response to one or more of the at least two 
properties of the specimen using a feedback control technique. 

/ 

6103. The method of/ claim 605 1, further comprising altering a parameter of one or more 
10 instruments coupled to a process tool in response to one or more of the at least two 

properties of the specimen using a feedforward control technique. 

6 1 04. The method pf claim 605 1 , further comprising monitoring a parameter of one or 


15 


more instruments coupled to a process tool. 


fJt 6 1 05. The meliiod of claim 605 1 , further comprising monitoring a parameter of one or 

^ more instniments coupled to a/process tool and determining a relationship between one or 

yg more of the at-^&5t two properties and at least one of the monitored parameters. 

B 20 6 1 06. The method of claim 605 1 , further comprising monitoring a parameter of one or 
more instruments coupled to a process tool, determining a relationship between one or 
more of the ay least two properties and at least one of the monitored parameters, and 
altering the parameter of the one or more instruments in response to the relationship. 

25 6 1 07. The/me/hod of claim 605 1 , wherein processing the one or more output signals 
comprises:/ 
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at least partially processing the one or more output signals using a local processor, 
wherein the local processor is coupled to the two or more measurement devices; 

sending the partially processed one or more output signals from the local 
processor to a remote Controller computer; and 

further processing thelpartially processed one or more output signals using the 
remote controller computer. 

6108. The method of claim 61 07, wherein at least partially processing the one or more 
output signals comprises determining the at least two properties of the specimen. 

6 1 09. The method of claim 6 1 07, wherein further processing the partially processed one 
or more output signals comprises determining the at least two properties of the specimen. 

6110. A system configured to determine at least two properties of a specimen during 
use, comprising: 

a stage configured to support the specimen during use; 

two or more meayuremenT3evices coupled to the stage, wherein the two or more 
measurement devices are configured to generate one or more output signals in 
response to on^or more of the at least two properties of the specimen during use; 

a local proce/sor coupled to the two or more measurement devices and configured 
to at least partially process the one or more output signals during use; and 
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m 


10 


a remote controller computer coupled to the local processor, wherein the remote 
controller computer is configured to receive the at least partially processed one or 
more output signals and to determine the at least two properties of the specimen 
from the at least partially processed one or more output signals during use, and 


wherein the at least two propei 


ies comprise a thickness of a structure on the 


specimen and at least one addi ional property of the specimen. 

6111. The system of claim 6110, whjerein the stage is further configured to move 
laterally during use. 

6112. The system of claim 6110, wperein the stage is further configured to move 
rotatably during use. 


6113. The system of claim 6110, v^fherein the stage is further configured to move 
1 5 laterally and rotatably during use. 

6114. The system of claim 6110, wherein the two or more measurement devices 
comprise a small-spot photo^Scdu^tic device and a grazing X-ray reflectometer. 


20 6115. The system of claim 6tTo/ w4\erein the two or more measurement devices 

comprise a small-spot photo-aco/istic device and a broadband small-spot spectroscopic 
ellipsometer. 


6116. The system of claim Si 10, further comprising a pattern recognition system 

25 coupled to the stage and ther local processor, wherein the pattern recognition system is 

configured to generate one or more output signals during use, and wherein the remote 

controller computer is further configured to process the one or more output signals from 

/ / 

the pattern recognition^ystem during use. 
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6117. The system of claim 61 1(0, wherein at least one element of a first of the two or 
more measurement devices comprises at least one element of a second of the two or more 
measurement devices. 

5 

6118. The system of claim o 1 1 0, wherein the at least one additional property is selected 
from the group consisting of an index of refraction, a velocity of sound, a density, a 
critical dimension, and a profije of a layer or a feature formed on the specimen. 

10 6119. The system of claim/6 110, wherein the structure comprises a single layer formed 
on the specimen. 

tQ 6120. The system of clainj 6110, wherein the structure comprises a single layer formed 

m 


ffl 


n 


ru- 


lame 

on the specimen, and wherein the single layer is selected from the group consisting of a 
15 substantially transparent film, a semi-transparent film, and an opaque metal film. 


6121. The system of claim 6110 
on the specimen. 



wherein the structure comprises multiple layers formed 


20 6 1 22. The system of cfoirW 6110, wherein the structure comprises multiple layers formed 
on the specimen, and wherein the multiple layers comprise two or more layers selected 
from the group consisting of a substantially transparent film, a semi-transparent film, an 
opaque metal film, and any combination thereof. 


25 6 123 . The system of claim 6110, wherein the specimen comprises a blanket wafer. 
6124. The system of claim 61 10, wherein the specimen comprises a patterned wafer. 
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6125. The system of claim 6 1 10, further comprising a handling robot configured to 
dispose the specimen on the stage, wherein the handling robot is coupled to the two or 
more measurement devices. / 


5 6126. The system of claim 
supply is coupled to the two 


10 


110, further comprising a power supply, wherein the power 
neasurement devices. 


6127. The system of claim 6110, further comprising an autofocus mechanism, wherein 
the autofocus mechanism is ;onfigured to bring a specimen substantially into focus for 
the two or more measurement devices. 


6128. The system of claim 
mechanical polishing tool. 


61 10, wherein the system is coupled to a chemical- 


ly:; 

a 

G 

nr. 


15 6129. The system of claim 6110, wherein the system is further configured to determine 
the at least two properties of the specimen substantially simultaneously during use. 


6130. The system of claim 61 10, wherein the two or more measurement devices are 
further configured to / gSnHF^te the one or more output signals in response to one or more 
of the at least two properties of the Specimen at multiple locations on the surface of the 
specimen substantially simultaneously such that the one or more of the at least two 
properties of the specimen can be determined at the multiple locations substantially 
simultaneously. 


20 


25 6131. The system of claim 6110, wherein the remote controller computer is coupled to a 
process tool, and wherein the remote controller computer is further configured to alter a 
parameter of one or more instruments coupled to the process tool in response to one or 
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more of the at least two properties of th< 
during use. | 


specimen using a feedback control technique 


6132. The system of claim 6110, wherein the remote controller computer is coupled to a 
process tool, and wherein the remote controller computer is further configured to alter a 
parameter of one or more instruments/coupled to the process tool in response to one or 
more of the at least two properties of /the specimen using a feedforward control technique 
during use. 

6133. The system of claim 6110, wherein the remote controller computer is coupled to a 
process tool, and wherein the remote controller computer is further configured to monitor 
a parameter of one or more instruments coupled to the process tool during use. 


6134. The system of claim 6110, wherein the remote controller computer is coupled to a 
process tool, wherein the remote controller computer is further configured to monitor a 
parameter of one or more instruments coupled to the process tool during use, and wherein 
the remote controller computer is /further configured to determine a relationship between 
one or more of the at least two pijoperti^s and at least one of the monitored parameters 
during use. 


6135. The system of claim 61 1 0, wherein the remote controller computer is coupled to a 
process tool, wherein the remote controller computer is further configured to monitor a 
parameter of one or more instruments coupled to the process tool during use, wherein the 
remote controller computer is further configured to determine a relationship between one 
or more of the at least two properties and at least one of the monitored parameters during 
use, and wherein the remo/e controller computer is further configured to alter the 
parameter of at least one pi the instruments in response to the relationship during use. 
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6136. The system of claim 6110, wherein a process tool comprises a process chamber, 
wherein the stage is disposed within the process chamber, wherein the stage is further 
configured to support the specimenf during a process step, and wherein the two or more 
measurement devices are configured to generate the one or more output signals during the 
process step. 


6137. The system of claim 6110, wherein a process tool comprises a process chamber, 
wherein the stage is disposed within the process chamber, wherein the stage is further 
configured to support the specin en during a process step, wherein the two or more 
measurement devices are configjired to generate the one or more output signals during the 

controller computer is further configured to obtain a 
signature characterizing the proAess step during use, and wherein the signature comprises 
at least one singularity representative of an end of the process step. 


6138. The system of claim 611), wherein a process tool comprises a process chamber, 
wherein the stage is disposed wihin the process chamber, wherein the stage is further 
configured to support the specimen during a process step, wherein the two or more 
measurement devices are cmifimared to generate the one or more output signals during the 
process step, wherein the rembiS^controller computer is further configured to alter a 
parameter of one or more instnimfents-Gedpled to the process tool in response to one or 
more of the at least two properties using an in situ control technique during use. 


6139. The system of claim 6110, wherein a process tool comprises a first process 
chamber and a second p/ocess chamber, and wherein the stage is further configured to 
move the specimen ffym the first process chamber to the second process chamber during 
use. 
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6140. The system of claim 6110, wnerein a process tool comprises a first process 
chamber and a second process chamber, wherein the stage is further configured to move 
the specimen from the first process chamber to the second process chamber during use, 
and wherein the system is further configured to determine one or more of the at least two 
properties of the specimen during said moving. 


6141 . The system of claim 61 10, wherein the remote controller computer is further 


oi . 

s 

0 

m 

ls=f . 

o 


configured to compare one or mfore of the at least two properties of the specimen and 

f 

properties of a plurality of specimens during use. 

10 

6142. The system of claim 6110, wherein the remote controller computer is further 
configured to compare one or more of the at least two properties of the specimen to a 
predetermined range for the onie or more properties during use. 


15 6 1 43 . The system of claim 6110, wherein the remote controller computer is further 
configured to compare one or more of the at least two properties of the specimen to a 
predetermined range for the<onel or more properties during use, wherein the remote 
controller computer is furtMf configured to generate an output signal if one or more of 
the at least two properties of thg/specimen are outside of the predetermined range during 

20 use. 


25 


6144. The system of claim 61 10, wherein the remote controller computer is further 
configured to alter a sampling frequency of at least one of the two or more measurement 
devices in response to/</ne or more of the at least two properties of the specimen during 
use. 


6145. The systenfof claim 6110, wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to at least one of the 
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i 


two or more measurement devices ii 
properties using a feedback control 


response to one or more of the at least two 
echnique during use. 


6146. The system of claim 6110, wherein the remote controller computer is further 
configured to alter a parameter of one or more instruments coupled to at least one of the 
two or more measurement devices in response to one or more of the at least two 
properties using a feedforward control technique during use. 


u 
Ln 


Z E 

M. 


6 147. The system of claim 6110, wherein the remote controller computer is further 

10 configured to generate a databasfe during use, and wherein the database comprises the at 
least two properties of the specimen. 

6148. The system of claim 6110, wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the at least 

15 two properties of the specimen,! and wherein the remote controller computer is further 
configured to calibrate the twojfor more measurement devices using the database during 
use. 

6149. The system orvdaim^l 10, wherein the remote controller computer is further 
20 configured to generate a darateise during^lse, wherein the database comprises the at least 

two properties of the specimen, and wherein the remote controller computer is further 
configured to monitor output signals generated by the two or more measurement devices 
using the database during use. 


25 6150. The system of claim 6110, wherein the remote controller computer is further 

configured to generate a database during use, wherein the database comprises the at least 
two properties of the specimen and at least two properties of a plurality of specimens, 
wherein the at least/ two properties of the plurality of specimens are determined using a 
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plurality of measurement devices, wherein the remote controller computer is further 
coupled to the plurality of measurement devices, and wherein the remote controller 
computer is further configured to calibrate the plurality of measurement devices using the 
database during use. / 

6151. The system of claim 6110, wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the at least 
two properties of the specimen anfl at least two properties of a plurality of specimens, 
wherein the at least two properties of the plurality of specimens are determined using a 
plurality of measurement devices! wherein the remote controller computer is further 
coupled to the plurality of measurement devices, and wherein the remote controller 
computer is further configured to monitor output signals generated by the plurality of 
measurement devices using the database during use. 

61 52. A method for determining at least two properties of a specimen, comprising: 

disposing the specimen upon a stage, wherein the stage is coupled to two or more 
measurement ddvicesA 

generating one or*m^ with the two or more measurement devices, 

wherein the one or more output signals are responsive to the at least two 
properties of the specimen; and 

processing the one or more output signals to determine the at least two properties 
of the specimen, wherein the at least two properties of the specimen comprise a 
thickness of a structure on the specimen and at least one additional property of the 
specimen, wherein processing the one or more output signals comprises: 
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at leas ; partially processing the one or more output signals using a local 
processor, wherein the local processor is coupled to the two or more 
measu :ement devices; 


i. ft 

m 


3 

O 


10 


sendin \ the partially processed one or more output signals from the local 
processor to a remote controller computer; and 


further 


processing the partially processed one or more output signals using 


the remote controller computer. 

6 1 53. The method of claim 6 1 52, further comprising laterally moving the stage while 
determining the at least two properties of the specimen. 


6 1 54. The method of jclaim 6152, further comprising rotatably moving the stage while 
15 determining the at least two properties of the specimen. 

6155. The method of claim 6152, further comprising laterally and rotatably moving the 


stage while determir 


g the at least two properties of the specimen. 


20 6156. The me#l53 qf claim 6 1 52, wherein the two or more measurement devices 
comprise a smwi-sptftff photo-acoustic device and a grazing X-ray reflectometer. 


6157. The method of claim 6 1 52, wherein the two or more measurement devices 
comprise a small-^pot photo-acoustic device and a broadband small-spot spectroscopic 

25 ellipsometer. 

6158. The metnod of claim 6152, wherein the stage is further coupled to a pattern 
recognition sysiem, the method further comprising generating one or more output signals 
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with the pattern recognition system and processing the one or more output signals from 
the pattern recognition systeij 


6159. The method of cl 
more measurement devices 
measurement devices. 



6152, wherein at least one element of a first of the two or 
comprises at least one element of a second of the two or more 


6160. The method of claim 6152, wherein the at least one additional property is selected 


from .he group consisting of an index of refraction, a velocity of sound, a density, a 

critical dimension, and a profile of a layer or a feature formed on the specimen. 


M 

y 
W 

5 

'sssf 

ru 
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6161. The method of claim 6 1 52, wherein the structure comprises a single layer formed 
on the specimen. 

15 6 1 62. The method of claiir '6152, wherein the structure comprises a single layer formed 
on the specimen, and wherein the single layer is selected from the group consisting of a 
substantially transparent film, a semi-transparent film, and an opaque metal film. 

6 1 63 . The methpd-etcla^n 6 1 52, ^herein the structure comprises multiple layers 
20 formed on the specimen. 


25 


6164. The method of c/laim 6152, wherein the structure comprises multiple layers 
formed on the specimen, and wherein the multiple layers comprise two or more layers 
selected from the group consisting of a substantially transparent film, a semi-transparent 
film, an opaque metal film, and any combination thereof. 


6165. The method of claim 6 1 52, wherein the specimen comprises a blanket wafer. 

/ 
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6 1 66. The method of claim 61 52, wherein the specimen comprises a patterned wafer. 

6 1 67. The method of claim <p 1 52, wherein disposing the specimen on the stage 
comprises disposing the specimen on the stage with a handling robot, wherein the 
handling robot is coupled to the two or more measurement devices. 

6 1 68. The method of claiijjl 6 1 52, further comprising bringing the specimen substantially 
into focus for the two or mire measurement devices with an autofocus mechanism. 


10 6169. The method 

devices are coupled to a 


of claim 6152, wherein the stage and the two or more measurement 
chemical-mechanical polishing tool. 


6 1 70. The method of claim 6152, further comprising generating the one or more output 
signals responsive to one or more of the at least two properties of the specimen at 
1 5 multiple locations on a surface of the specimen substantially simultaneously such that one 
or more of the at least two properties of the specimen can be determined at the multiple 
locations substantratty-siriultaneously. 


6171. The method of c1&sl#L52, wherein the remote controller computer is further 
20 coupled to a process tool, the method further comprising altering a parameter of one or 
more instruments coupled to the process tool using the remote controller computer in 
response to v one or mor^ of the at least two properties of the specimen using a feedback 
control technique. 

25 6 1 72. The method ot claim 6152, wherein the remote controller computer is further 
coupled to a process/tool, the method further comprising altering a parameter of one or 
more instruments coupled to the process tool using the remote controller computer in 
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response to one or more pf the at least two properties of the specimen using a feedforward 
control technique. 


6 1 73 . The method of claim 6 1 52, wherein the remote controller computer is further 
coupled to a process tqol, the method further comprising monitoring a parameter of one 
or more instruments ccjupled to the process tool using the remote controller computer. 


6174. The method of claim 6152, wherein the remote controller computer is further 
coupled to a process tool, the method further comprising monitoring a parameter of one 
or more instruments ccupled to the process tool using the remote controller computer and 
determining a relationsnip between one or more of the at least two properties and at least 
one of the monitored p< rameters using the remote controller computer. 

61 75. The method of claim 61 52, wherein the remote controller computer is further 
coupled to a processtocj 1, the method further comprising monitoring a parameter of one 
or more instruments coupled to thp process tool using the remote controller computer, 
determining a relhtjop^hipjbetween one or more of the at least two properties and at least 
one of the monitored parameters using the remote controller computer, and altering a 
parameter of at least one of the instruments in response to the relationship using the 
remote controller computer. 


6 1 76. The method pf claim 6 1 52, wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 
chamber of a process tool, and wherein the support device is configured to support the 
specimen during at process step, the method further comprising determining the at least 
two properties ofMe specimen during the process step. 
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6 1 77. The method of claim 6 1 5 
comprises disposing the specimeji 
chamber of a process tool, and 
specimen during a process step, 
characterizing the process step 
signature comprises at least one 


i>, wherein disposing the specimen upon the stage 
upon a support device disposed within a process 
wjierein the support device is configured to support the 
method further comprising obtaining a signature 
the remote controller computer, wherein the 
ingularity representative of an end of the process step. 


the ; 


us ing 


6178. The method of claim 6152, wherein disposing the specimen upon the stage 
comprises disposing the specimen upon a support device disposed within a process 
chamber of a process tool, and wherein the support device is configured to support the 

3, the method further comprising altering a parameter of 


specimen during a process step, 
one or more instruments coupled 
in response to one or more of the 


to the process tool using the remote controller computer 
at least two properties using an in situ control technique. 


6 1 79. The method of claim 6 1 3jl, further comprising moving the specimen from a first 

process chamber to a second process chamber using the stage, wherein the first process 

/ ' 

chamber and the second pro/£§s chamber are disposed within a process tool, the method 

l\ / 

further comprising determining tjje'at Jpast two properties of the specimen during said 


detecting during said moving^the specimen 


6180. The method of claim 6 1 52, further comprising comparing one or more of the at 
least two properties of the specimen and properties of a plurality of specimens using the 
remote controller computer. 


6181. The method of /claim 6 1 52, further comprising comparing one or more of the at 
least two properties of the specimen to a predetermined range for the one or more 
properties using thei^mote controller computer. 
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6 1 82. The method of claim 6152, further comprising comparing one or more of the at 
least two properties of the^ecimen to a predetermined range for the one or more 


properties using the remote 
remote controller computei 
specimen are outside of the 


controller computer and generating an output signal using the 
if the one or more of the at least two properties of the 
predetermined range for the one or more properties. 


6183. the method of claim 6 1 52, wherein the remote controller computer is coupled to 
the two or more measurement devices, the method further comprising altering a sampling 
frequency of at least one of the two or more measurement devices using the remote 
controller computer in response to one or more of the at least two properties of the 
specimen. 


6 1 84. The method of c 


aim 6152, wherein the remote controller computer is coupled to 


the two or more measurement devices, the method further comprising altering a 
parameter of one or more instruments coupled to at least one of the two or more 


measurement devices using the remote controller computer in response to one or more of 
the at least two properties of the specimen using a feedback control technique. 


laim 6152, wherein the remote controller computer is coupled to 


i 


6185. Themetmod 

the two or more mSaSukment devices, the method further comprising altering a 

parameter of one of more instruments coupled to at least one of the two or more 

I 

measurement devices using the remote controller computer in response to one or more of 


the at least two properties of the specimen using a feedforward control technique. 


61 86. The method of claim 6 1 52, further comprising generating a database using the 
remote controller computer, wherein the database comprises the at least two properties of 
the specimen.! 
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6187. The method of claim 6,1 52, further comprising generating a database using the 
remote controller computer, ^herein the database comprises the at least two properties of 
the specimen, the method fumher comprising calibrating the two or more measurement 
devices using the database ai d/the remote controller computer. 

6188. The method of claim (152, further comprising generating a database using the 
remote controller computer, wherein the database comprises the at least two properties of 
the specimen, the method furtl er comprising monitoring output signals of the two or 
more measurement devices usi ng the remote controller computer. 

6189. The method of claim 6152, further comprising generating a database using the 
remote controller computer, wherein the database comprises the at least two properties of 
the specimen at least two properties of a plurality of specimens, wherein the at least two 
properties of the plurality of specimens are generated using a plurality of measurement 
devices, the method further comprising calibrating the plurality of measurement devices 
using the remote controller computer and the database. 


6 1 90. The method of claim 6352, further comprising generating a database using the 
remote controller computer, herein fte database comprises the at least two properties of 
the specimen at least two properties of a plurality of specimens, wherein the at least two 
properties of the plurality of specimens are generated using a plurality of measurement 
devices, the method further comprising monitoring output signals of the plurality of 
measurement devices using the remote controller computer and the database. 

6191. The method of claim 6 1 52, further comprising sending the at least partially 
processed one or more output signals from a plurality of local processors to the remote 
controller computer, wheriein each of the plurality of local processors is coupled to at least 
one of a plurality of mea^irement devices. 
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6192. A system configured tjb determine at least one property of a specimen during use, 
comprising: 


a lithography track 
process on the 


c( nfigured to perform one or more steps of a lithography 
specimen during use; 


a spectroscopic ellipsometer coupled to the lithography track, wherein the 
spectroscopic ellipsometer is configured to generate one or more output signals 
responsive to the at least one property of the specimen during use; and 


a processor coupled 
configured to 
more output signals 


:o the spectroscopic ellipsometer, wherein the processor is 
determine the at least one property of the specimen from the one or 
< luring use. 


6193. The system of&lain|#192, further comprising a stage coupled to the spectroscopic 
ellipsometer, wherein the siagVis-configured to move laterally during use. 


6194. The system of claim 6192, further comprising a stage coupled to the spectroscopic 
20 ellipsometer, wherein the stage is configured to move rotatably during use. 

6195. The system of claim 6192, further comprising a stage coupled to the spectroscopic 
ellipsometer, wherein the stage is configured to move laterally and rotatably during use. 


25 6 1 96. The system of^claim 6 1 92, wherein the at least one property is selected from the 
group consisting of a /thickness, an index of refraction, an extinction coefficient, a critical 
dimension, and a premie of a structure on the specimen. 


Page 1320 


Conley, Rose & Tayon 


2,mirthe 


6 1 97. The system of claim 6 1 92, /further comprising an additional measurement device 
coupled to the lithography track, wherein the processor is further coupled to the 
additional measurement device, i nd wherein the processor is further configured to 
determine an additional property of the specimen from one or more output signals 
generated by the additional measurement device. 


6198. The system of claim 6192, wherein the processor is further configured to 
determine an additional property of the specimen from the one or more output signals 
during use, and wherein the additional property is selected from the group consisting of a 
roughness of the specimen, a roughness of a layer on the specimen, and a roughness of a 
feature of the specimen. 


6199. The system of claim 
determine a presence of defe 
during use. 


192, wherein the processor is further configured to 
pts on the specimen from the one or more output signals 


6200. The system of claimf6192, wherein the processor is further configured to 
determine at least two properties of the specimen substantially simultaneously during use. 

620 1 . The system of c^^6J^2^wherein the spectroscopic ellipsometer is further 
configured to image at least an area of the specimen onto a one-dimensional detector such 
that at least the one property of the specimen can be determined at multiple locations on 
the specimen substantially simultaneously. 


6202. The system of claim 6192, wherein the spectroscopic ellipsometer is further 
configured to image at least an area of the specimen onto a two-dimensional detector such 
that at least the one property of the specimen can be determined at multiple locations 
substantially simultaneously. 
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6203. The system of claim 6192, wherein the spectroscopic ellipsometer is further 
coupled to a process champer of the lithography track. 


•A JTK 
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6204. The system of cl 
coupled to a process 
ellipsometer is further 
resist apply process 


6192, wherein the spectroscopic ellipsometer is further 
chamber of the lithography track, and wherein the spectroscopic 
co lfigured to generate the one or more output signals during a 
performed in the process chamber. 


10 6205. The system of claim 6192, wherein the spectroscopic ellipsometer is further 
coupled to a process chamber of the lithography track, and wherein the spectroscopic 
ellipsometer is further configured to generate the one or more output signals during a post 
apply bake process performed in the process chamber. 


15 6206. The system of claim 6192, wherein the spectroscopic ellipsometer is further 


coupled to a process chamber of the lithography track, and wherein the spectroscopic 
ellipsometer is further configured to generate the one or more output signals during a chill 
process performed ifl^e\process/chamber. 



20 6207. The system of claim 6192, wherein the spectroscopic ellipsometer is further 

coupled to a process/chamber of the lithography track, wherein the spectroscopic 

/ 

ellipsometer is further configured to generate the one or more output signals during a 
process step performed in the process chamber, and wherein the process step is performed 
subsequent to a develop process step. 
25 ' /, 

\ i ' 

6208. The system of claim 6192, wherein the spectroscopic ellipsometer is further 

(I 

coupled to a propess chamber of the lithography track, and wherein the spectroscopic 
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ellipsometer is further configured to generate the one or more output signals prior to an 
exposure step of the lithography process. 

6209. The system of claim 6 1 92, wherein the spectroscopic ellipsometer is further 
coupled to a process chamber of the lithography track, wherein the spectroscopic 
ellipsometer is further configured to generate the one or more output signals subsequent 
to an exposure step of the lithography process, and wherein the at least one property of 
the specimen comprises/at least one property of a latent image formed on the specimen by 
the exposure step. / 

62 1 0. The system of claim 6 1 92, wherein the spectroscopic ellipsometer is arranged 
laterally proximate to /a process chamber of the lithography track. 

62 1 1 . The system of claim 6 1 92, wherein the spectroscopic ellipsometer is arranged 
laterally proximate to a process chamber of the lithography track, and wherein the 
lithography track comprises a wafer handler configured to move the specimen to a stage 
coupled to the spectroscopic ellipsometer during use. 

6212. The/System of claim 6 1 92, wherein the spectroscopic ellipsometer is arranged 
laterally proxiij*affe to a process4hamber of the lithography track, and wherein a stage 
coupled to the spectroseepttSellipsometer is configured to move the specimen from the 
spectroscopic ejllipsometer to the lithography track during use. 

62 1 3 . The system of claim 6 1 92, wherein the spectroscopic ellipsometer is arranged 
laterally proximate to a process chamber of the lithography track, and wherein a stage 
coupled to thje spectroscopic ellipsometer is configured to move the specimen to the 
process chamber of the lithography track during use. 
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62 14. The system of claim 6 1 92, wherein the system is further configured to determine 
at least the one property of th s specimen while the specimen is waiting between the one 
or more steps of the lithography process. 


6215. The system of claim/6 1 92, wherein the lithography track comprises a support 
device configured to suppoilt the specimen during at least one of the one or more process 
steps, and wherein an upper surface of the support device is substantially parallel to an 
upper surface of a stage coupled to the spectroscopic ellipsometer. 

62 16. The system ,of claim 6192, wherein the lithography track comprises a support ^ 
device configured to support the specimen during at least one of the one or more process 
steps, and wherein an upper surface of the support device is substantially perpendicular to 
an upper surface of a stage coupled to the spectroscopic ellipsometer. 

6217. The system of dlaim 6192, wherein the spectroscopic ellipsometer is disposed 
within a measuremenUchamber, and wherein the measurement chamber is arranged 
laterally proxinmte tof a process chamber of the lithography track. 


6218. The system pf clato^4?2rwherein the spectroscopic ellipsometer is disposed 
within a measurement chamber, and wherein the measurement chamber is arranged 
vertically proximate to a process chamber of the lithography track. 

6219. The system of claim 6192, wherein the spectroscopic ellipsometer is further 
coupled to a spge disposed within a process chamber of the lithography track, and 
wherein the stage is configured to support the specimen during at least one of the one or 
more proce/s^teps. 
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6220. The system of claim 6/192, wherein the spectroscopic ellipsometer is further 
coupled to a stage disposed within a process chamber of the lithography track, and 
wherein the processor is furtner configured to determine at least the one property of the 
specimen during at lea^t onf of the one or more process steps. 

6221. The system of claim 6192, wherein the spectroscopic ellipsometer is further 
coupled to a stage disposed within a process chamber of the lithography track, wherein 
the processor is further configured to obtain a signature characterizing at least one of the 
one or more process steps during use, and wherein the signature comprises at least one 
singularity representative of an end of the at least one of the one or more process steps. 

6222. The system of claim 6192, wherein the spectroscopic ellipsometer is further 
coupled to a stage displs^d within a process chamber of the lithography track, wherein 
the processor is further coupled to the lithography track, and wherein the processor is 
further configured to/alter a parameter of one or more instruments coupled to the 
lithography track in/response to the at least one property using an in situ control technique 
during use. 


6223. Thesys 
chamber and 


sec 


claim 6192, wherein the lithography track comprises a first process 
>nd\propess chamber, wherein a stage coupled to the spectroscopic 


ellipsometer is co ifigured to move the specimen from the first process chamber to the 
second process c during use, and wherein the spectroscopic ellipsometer is further 

configured to generate the one or more output signals as the stage is moving the specimen 

from the first propels chamber to the second process chamber. 

/ 

6224. The system of claim 6223, wherein the first process chamber is configured to chill 
the specimen during use, and wherein the second process chamber is configured to apply 
resist to the sglecimen during use. 
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6225. The system of claim 6e23, wherein the first process chamber is configured to chill 
the specimen subsequent to afpost apply bake process step during use, and wherein the 
second process chamber is configured to expose the specimen during use. 


iff. 


en 

CO 


y 


6226. The system of claim 6223, wherein the first process chamber is configured to 

expose the specimen during use, and wherein the second process chamber is configured 

I 

to bake the specimen subsequent to exposure of the specimen during use. 


10 6227. The system of claim 6223 , wherein the first process chamber is configured to chill 
the specimen subsequent to a post exposure bake process step during use, and wherein the 
second process chamber is configured to develop the specimen during use. 

6228. The system of claim 6223, wherein the first process chamber is configured to 

15 develop the specimen? during use, and wherein the second process chamber is configured 
to bake the specimen subsequent to a develop process step during use. 

6229. The system? of claim 6223, wherein the first process chamber is configured to 
develop the specimen during use, and wherein the second process chamber is configured 

20 to receive /ne spebimen in a wafer cassette during use. 


25 


6230. The sy^em^ofclaim 6192, wherein the processor is further configured to compare 
the at least one property of the specimen and properties of a plurality of specimens during 


use. 


/e system of claim 6192, wherein the processor is further configured to compare 
le/styone property of the specimen to a predetermined range for the at least one 
ing use. 
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6232. The system of claim 61 92, wherein the processor is further configured to compare 
the at least one property pf the specimen to a predetermined range for the at least one 
property during use, andl wherein the processor is further configured to generate an output 
signal if the at least one /property is outside of the predetermined range for the at least one 
property during use. 


6233. The system of claim 6192, wherein the processor is further configured to alter a 
sampling frequency of the spectroscopic ellipsometer in response to the at least one 
property during use. 

6234. The system of claim 6192, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the spectroscopic ellipsometer in 
response to the at least one property using a feedback control technique during use. 


6235. The system of claim 6192, wherein the processor is further configured to alter a 
parameter of one or more instruments coupled to the spectroscopic ellipsometer in 
response to the at least one property using a feedforward control technique during use. 


use, and wherein the database comprises the at least one property of the 


6236. Th/: sysfen) of claim 619,2, wherein the processor is further configured to generate 
a database\ 
specimen. 


6237. The system of claim 6 1 92, wherein the processor is further configured to generate 
a database /luring use, wherein the database comprises the at least one property of the 
specimen/ £nd wherein the processor is further configured to calibrate the spectroscopic 
ellipsometer using the database during use. 
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6238. The system of claim 6192, wherein the processor is further configured to generate 
a database during use, wAerein the database comprises the at least one property of the 
specimen, and wherein the processor is further configured to monitor output signals 
generated by the spectros copic ellipsometer using the database during use. 

5 

6239. The system of cl dm 6192, wherein the processor is further configured to generate 
a database during use, wherein the database comprises the at least one property of the 
specimen and properties of a plurality of specimens, wherein the properties of the 
plurality of specimens ere determined using a plurality of spectroscopic ellipsometers, 

10 wherein the processor/ is further coupled to the plurality of spectroscopic ellipsometers, 
and wherein the processor is further configured to calibrate the plurality of spectroscopic 
ellipsometers using the database during use. 

6240. The system of claim 6192, wherein the processor is further configured to generate 
1 5 a database during use, wherein the database comprises the at least one property of the 

specimen and properties of a plurality of specimens, wherein the properties of the 
plurality of specimens are determined using a plurality of spectroscopic ellipsometers, 
wherein the processor is further coupled to the plurality of spectroscopic ellipsometers, 
and wherein the processor is further configured to monitor output signals generated by the 
20 plurality of spectroscopic ellipsometers using the database during use. 


25 


624 1 . Th&v§yst£m of clahn 6 1 92, further comprising a stand alone system coupled to the 
system, whereM the-sfand alone system is configured to be calibrated with a calibration 
standard during use, and wherein the stand alone system is further configured to calibrate 
the system during use. 


6242. The system of claim 6192, further comprising a stand alone system coupled the 
system an<£at least one additional system, wherein the stand alone system is configured to 
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be calibrated with a c 
further configured to 
use. 


i 


ibration standard during use, and wherein the stand alone system is 
alibrate the system and at least the one additional- system during 


6243. The system 
the at one property o 
the specimen comprises 
at least one parametei 
response to the at 
specimen to reduce 


of| claim 6192, wherein the system is further configured to determine 
the specimen at more than one position on the specimen, wherein 
a wafer, and wherein the processor is further configured to alter 
of one or more instruments coupled to the lithography track in 
one property of the specimen at the more than one position on the 
vHthin wafer variation of the at least one property. 


: lea;t 


6244. The system of claim 6192, wherein the processor is further coupled to the 
lithography track, anfd wherein the processor is further configured to alter a parameter of 
one or more instruments coupled to the lithography track in response to the at least one 
property using a feedback control technique during use. 


6245. The system of claim 6 192, wherein the processor is further coupled to the 
lithography track/ and wherein the processor is further configured to alter a parameter of 
one or more instruments coupled to the lithography track in response to the at least one 
property using^ i feedforward control technique during use. 

6246. The swem^ofclmjn 6 1 92, wherein the processor is further coupled to the 
lithography track, and wherein the processor is further configured to monitor a parameter 
of one or more instruments coupled to the lithography track during use. 


6247. Thfc system of claim 6192, wherein the processor is further coupled to the 
lithography track, wherein the processor is further configured to monitor a parameter of 
one or more instruments coupled to the lithography track during use, and wherein the 
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processor is further configured to determine a relationship between the at least one 
property and at least one of the monitored parameters during use. 
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6248. The system of tlaim 6192, wherein the processor is further coupled to the 

5 lithography track, whpein the processor is further configured to monitor a parameter of 
one or more instruments coupled to the lithography track during use, wherein the 
processor is further configured to determine a relationship between the at least one 
property and at least one of the monitored parameters during use, and wherein the 
processor is further configured to alter a parameter of at least one of the instruments in 
10 response to the relationship during use, 

6249. The system of claim 6192, wherein the processor comprises a local processor 

coupled to the spectroscopic ellipsometer and a remote controller computer coupled to the 

i 

local processor, wherein the local processor is configured to at least partially process the 
1 5 one or more output signals during use, and wherein the remote controller computer is 
configured to further process the at least partially processed one or more output signals 
during use. 


6250. The system of claim 6249, wherein the local processor is further configured to 
20 determine the&t least one property during use. 



625 1 . The system of claim 6249, wherein the remote controller computer is further 
configured to determine the property during use. 

25 6252. A method for determining at least one property of a specimen, comprising: 

pressing the specimen with one or more steps of a lithography process in a 
l^hography track; 
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generating one/ or more output signals responsive to the at least one property of the 
specimen witn a spectroscopic ellipsometer, wherein the spectroscopic 
ellipsometer is coupled to the lithography track; and 

processing tme one or more output signals to determine the at least one property of 
the specimef 

6253. The method of claim 6252, wherein a stage is coupled to the spectroscopic 


10 ellipsometer, the method further comprising laterally moving the stage while determining 

J 

the at least one property of the specimen. 


6254. The method of claim 6252, wherein a stage is coupled to the spectroscopic 
ellipsometer, the Lethod further comprising rotatably moving the stage while determining 
01. 15 the at least one property of the specimen. 


6255. The method of claim 6252, wherein a stage is coupled to the spectroscopic 
ellipsometer, tne method further comprising laterally and rotatably moving the stage 
while detefmuning the at least one property of the specimen. 

6256. The/meAo3^ofc^im 6252, wherein the at least one property is selected from the 
group consisting of a thickness, an index of refraction, an extinction coefficient, a critical 
dimension; and a profile of a structure of the specimen. 


25 6257. The method of claim 6252, comprising processing one or more output signals 
generated by an additional measurement device coupled to the lithography track to 
determine an additional property of the specimen. 
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6258. The method of claim 6252, further comprising processing the one or more output 
signals to determine an additional property of the specimen, wherein the additional 
property is selected from tpe group consisting of a roughness of the specimen, a 
roughness of the layer on/the specimen, and a roughness of a feature of the specimen. 


03 


-jlj. 
Pi!- 


6259. The method of claim 6252, further comprising processing the one or more output 
signals to determine a presence of defects on the specimen. 


6260. The method of c 
10 comprises processing tfte 
of the specimen substantially 


aim 6252, wherein processing the one or more output signals 
one or more output signals to determine at least two properties 
simultaneously. 


6261 . The method of < laim 6252, further comprising imaging at least an area of the 
specimen onto a one-di: nensional detector with the spectroscopic ellipsometer such that 

15 the at least one propertjj of the specimen can be determined at multiple locations on the 
specimen subst^fiinattyjimultaneously. 

6262. The methQd dfijblaim 6252, further comprising imaging at least an area of the 
specimen onto a two-diidensional detector with the spectroscopic ellipsometer such that 

20 the at least one property of the specimen can be determined at multiple locations on the 
specimen substantially simultaneously. 


25 


6263 . The method/of claim 6252, wherein the spectroscopic ellipsometer is further 
coupled to a process chamber of the lithography track. 

6264. The method of claim 6252, further comprising generating the one or more output 
signals during af/esist apply process performed in a process chamber of the lithography 
track. 
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6265. The method of claim 6252, further comprising generating the one or more output 
signals during a post apply bake process performed in a process chamber of the 
lithography track. 

6266. The method of claim 62^2, further comprising generating the one or more output 
signals during a chill process performed in a process chamber of the lithography track. 


6267. The method of claim 6252, further comprising generating the one or more output 
10 signals during a process step performed in a process chamber of the lithography track, 

wherein the process step is performed subsequent to a develop process step of the 
lithography process. 

6268. The method of claim <>252, further comprising generating the one or more output 
1 5 signals prior to an exposure step of the lithography process. 


20 


6269. The method of claim 6252, further comprising generating the one or more output 
signals subsequent to an exposure step of the lithography process, wherein the at least one 
property of the specimeiTc^mprise^/at least one property of a latent image formed on the 
specimen by the expc(sur£ st^ep^ 


25 


6270. The method of </laim 6252, wherein the spectroscopic ellipsometer is arranged 
laterally proximate to ^ process chamber of the lithography track. 

/ 

627 1 . The method hf claim 6252, further comprising moving the specimen to a stage 
coupled to the spectroscopic ellipsometer with a wafer handler of the lithography track. 
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6272. The method of claim/oi52, further comprising moving the specimen from the 
spectroscopic ellipsometer to Ipe lithography track with a stage coupled to the 
spectroscopic ellipsometer. 

6273. The method of claim ( 252, further comprising moving the specimen to a process 
chamber of the lithography track with a stage coupled to the spectroscopic ellipsometer. 


6274. The method of claim 6252, further comprising determining at least the one 
property of the specimen while the specimen is waiting between process steps. 

6275. The method of claim 6252, further comprising supporting the specimen during at 
least one of the one or more steps of the lithography process with a support device of the 
lithography track, wherein an upper surface of the support device is substantially parallel 
to an upper surface of a s^e coupled to the spectroscopic ellipsometer. 

6276. The method of clami 6252, further comprising supporting the specimen during at 
least one of the one or more steps of the lithography process with a support device of the 
lithography frack< / wheroin an upper surface of the support device is substantially 
perpendicular to\an umensurface of a stage coupled to the spectroscopic ellipsometer. 


6277. The method of claim 6252, wherein the spectroscopic ellipsometer is disposed 
within a measurement chamber, and wherein the measurement chamber is arranged 
laterally proximate/to a process chamber of the lithography track. 


6278. The meth/>d/of claim 6252, wherein the spectroscopic ellipsometer is disposed 
within a measurement chamber, and wherein the measurement chamber is arranged 
vertically proxunate to a process chamber of the lithography track. 
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6279. The method of claim 6252, 
least one of the one or more steps 
spectroscopic ellipsometer. 


further comprising supporting the specimen during at 
f the lithography process with a stage coupled to the 


6280. The method of claim 6252, wherein processing the one or more output signals 
comprises determining the at least one property of the specimen during at least one of the 
one or more steps of the lithography process. 


628 1 . The method of claim 6252, further comprising obtaining a signature 
characterizing at least one of the one or more steps of the lithography process, wherein 
the signature comprises at lea^t one singularity representative of an end of the at least one 
step. 


6282. The method of claim/ 6252, further comprising altering a parameter of one or more 
instruments coupled to the lithography track in response to the at least one property using 
an in situ control technique . 

6283 . The methodpf^laim 6252yWherein the lithography track comprises a first process 
chamber and a secLid pnopess cnamber, the method further comprising moving the 
specimen from the firstprocess chamber to the second process chamber using a stage 
coupled to the spectroscopic ellipsometer and generating the one or more output signals 
as the stage is movingythe specimen from the first process chamber to the second process 
chamber. 


6284. The methocyof claim 6283, further comprising chilling the specimen in the first 
process chamber and applying resist to the specimen in the second process chamber. 
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6285. The method of claim jb283, further comprising chilling the specimen in the first 
process chamber subsequent to a post apply bake process and exposing the specimen in 
the second process chamber 


6286. The method of clain . 6283, further comprising exposing the specimen in the first 
process chamber and bakinj ; the specimen in the second process chamber. 

6287. The method of claim 6283, further comprising chilling the specimen in the first 
process chamber subsequent to a post exposure bake process and developing the 
specimen in the second process chamber. 

6288. The method of claim 6283, further comprising developing the specimen in the 
first process chamber and baking the specimen in the second process chamber. 

6289. The method of claii 1 6283, further comprising developing the specimen in the 
first process chamber and receiving the specimen in a wafer cassette in the second process 
chamber. / 

6290. The method of cMm 6252, further comprising comparing the at least one property 
of the specimen andprraefcties of a plurality of specimens. 

629 1 . The method off claim 6252, , further comprising comparing the at least one property 
of the specimen to a redetermined range for the at least one property. 

6292. The methodyof claim 6252, further comprising comparing the at least one property 
of the specimen to /a predetermined range for the at least one property and generating an 
output signal if the/at least one property is outside of the predetermined range. 
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6293. The method of claim 62p2, further comprising altering a sampling frequency of 
the spectroscopic ellipsometer fin response to the at least one property of the specimen. 
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6294. The method of claim 6252, further comprising altering a parameter of one or more 
instruments coupled to the spectroscopic ellipsometer in response to the at least one 
property of the specimen using a feedback control technique. 


6295. The method of claim 
instruments coupled to the 
property of the specimen us 


6296. The method of clain l 
database comprises the at 1 


6252, further comprising altering a parameter of one or more 
spectroscopic ellipsometer in response to the at least one 
ng a feedforward control technique. 


6252, further comprising generating a database, wherein the 
ast one property of the specimen. 


6297. The method of claifai 6252, further comprising generating a database comprising 
the at least one property j&f the specimen and calibrating the spectroscopic ellipsometer 
using the database. 

6298. The method of cmim 6252, further comprising generating a database comprising 
the at least one propSfw of the specimen and monitoring output signals generated by the 
spectroscopic ellipsomelbOT using the database. 


6299. The metlraa of claim 6252, further comprising generating a database comprising 
the at least oneforoperty of the specimen and properties of a plurality of specimens, 
25 wherein the properties of the plurality of specimens are generated using a plurality of 
spectroscopic ellipsometers, the method further comprising calibrating the plurality of 
spectroscopic ellipsometers using the database. 
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6300. The method of claim 6252, further comprising generating a database comprising 
the at least one property of the Specimen and properties of a plurality of specimens, 
wherein the properties of the plurality of specimens are generated using a plurality of 
spectroscopic ellipsometers, tip method further comprising monitoring output signals 
generated by the plurality of spectroscopic ellipsometers using the database. 

6301 . The method of claim 6252, further comprising calibrating a stand alone system 
with a calibration standard an^l calibrating the spectroscopic ellipsometer with the stand 
alone system. 

6302. The method of claim 1 5252, further comprising calibrating a stand alone system 
with a calibration standard ar d calibrating the spectroscopic ellipsometer and at least one 
additional measurement deviee with the stand alone system. 


15 6303. The method of claim 16252, further comprising determining the at least one 
property of the specimen at more than one position on the specimen, wherein the 
specimen comprises a wafe£, the /method further comprising altering at least one 
parameter of one ownore instruments coupled to the lithography track in response to the 
at least one propert>^i|hfe sjfecimen at the more than one position on the specimen to 

20 reduce within wafer variation of the at least one property. 


25 


6304. The method ol claim 6252, further comprising altering a parameter of one or more 
instruments coupledrto the lithography track in response to the at least one property using 
a feedback control/technique. 

6305. The method of claim 6252, further comprising altering a parameter of one or more 
instruments c&upled to the lithography track in response to the at least one property using 
a feedforward control technique. 
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6306. The method of claim 6 
more instruments coupled to tl 


52, further comprising monitoring a parameter of one or 
e lithography track. 


5 6307. The method of claim 6 252, further comprising monitoring a parameter of one or 
more instruments coupled to t le lithography track and determining a relationship between 
the at least one property and at least one of the monitored parameters. 

I 

6308. The method of claim 6252, further comprising monitoring a parameter of one or 

,! 

1 0 more instruments coupled to ,the lithography track, determining a relationship between the 
at least one property and at least one of the monitored parameters, and altering a 
parameter of at least one of tiie instruments in response to the relationship. 

6309. The method of claim 6252, wherein processing the one or more output signals 


15 comprises: 


i 

i 


at least partially processing the one or more output signals using a local processor, 
wherein the locpl processor is coupled to the spectroscopic ellipsometer; 


□ 20 


sending the paMally processed one or more output signals from the local 
processor to a remote controller computer; and 


25 


further processing the partially processed one or more output signals using the 

// 

remote controller computer. 


63 1 0. The method , of claim 6309, wherein at least partially processing the one or more 
output signals comprises determining the at least one property. 
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63 1 1. The method of cl^im 6309, wherein further processing the partially processed one 
or more output signals comprises determining the at least one property. 


6312. Acomputer-i 
determine at least one 
spectroscopic ellipsomefc 


implemented method for controlling a system configured to 
property of a specimen during use, wherein the system comprises a 
, the method comprising: 


controlling the 
responsive to the 
ellipsometer is cofupled 
configured to per|orm 
during use; 


spectroscopic ellipsometer to generate one or more output signals 
at least one property of the specimen, wherein the spectroscopic 
to a lithography track, and wherein the lithography track is 
one or more steps of a lithography process on the specimen 


processing the onje or more output signals to determine the at least one property of 
the specimen. 


63 1 3. The method of claim 63 12, further comprising supporting the specimen with a 
stage coupled to the spectroscopic ellipsometer and controlling the stage to move laterally 
while controlling the spectroscopic ellipsometer. 


63 14. The method of ilaim 63 12, further comprising supporting the specimen with a 
stage coupled to thespefcfroscopic ellipsometer and controlling the stage to move 
rotatably while controlling the spectroscopic ellipsometer. 


63 15. The method of claim 63 12, further comprising supporting the specimen with a 
stage coupled tof tjie spectroscopic ellipsometer and controlling the stage to move laterally 
and rotatably while controlling the spectroscopic ellipsometer. 
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63 1 6. The method of claim 63 1 2, wherein the at least one property is selected from the 
group consisting of a thick] less, an index of refraction, an extinction coefficient, a critical 
dimension, and a profile of a structure on the specimen. 

5 63 1 7. The method of claii a 63 1 2, wherein the system further comprises an additional 
measurement device coupled to the lithography track, the method further comprising 
processing one or more output signals generated by the additional measurement device to 
determine an additional property of the specimen. 

10 63 1 8. The method of claim 63 1 2, further comprising processing the one or more output 
signals to determine an additional property of the specimen, wherein the additional 
property is selected from Ipe group consisting of a roughness of the specimen, a 
roughness of the layer on [he specimen, and a roughness of a feature of the specimen. 

15 63 1 9. The method of claim 63 1 2, further comprising processing the one or more output 
signals to determine a pnesence of defects on the specimen. 


M 


6320. The method of Jblaim 63 12, wherein processing the one or more output signals 
comprises substantially simultaneously determining at least two properties of the 

20 specimen. 

6321. The method /of cL ihnfo 12, further comprising controlling the spectroscopic 

ellipsometer to image at Aeast an area of the specimen onto a one-dimensional detector 

such that at least die one property of the specimen can be determined at multiple locations 
/ / 

25 substantially simultaneously. 


6322. The metoc/d of claim 63 12, further comprising controlling the spectroscopic 
ellipsometer tt^image at least an area of the specimen onto a two-dimensional detector 
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such that at least the one property of the specimen can be determined at multiple location 
substantially simultaneously^ 

6323 . The method of claim 63 1 2, wherein the spectroscopic ellipsometer is further 
5 coupled to a process champer of the lithography track. 


Q 

-=3, 


10 


15 


6324. The method of claim 63 12, further comprising controlling the spectroscopic 
ellipsometer to generate/the one or more output signals during a resist apply process 
performed in a process chamber of the lithography track. 


6325. The method 
ellipsometer to genera 
performed in a process; 


of {claim 6312, further comprising controlling the spectroscopic 
e the one or more output signals during a post apply bake process 
chamber of the lithography track. 


6326. The method of claim 63 12, further comprising controlling the spectroscopic 
ellipsometer to generate the one or more output signals during a chill process performed 
in a process chamhpr of the lithography track. 


6327. The kethbdvof claim 63 12, further comprising controlling the spectroscopic 
20 ellipsometer to generate the ojie^r more output signals during a process step performed 
in a process chambeToftfie lithography track, wherein the process step is performed 
subsequent to a develop process step of the lithography process. 


6328. The method of claim 63 1 2, further comprising controlling the spectroscopic 
25 ellipsometer to generate the one or more output signals prior to an exposure step of the 
lithography process. 
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6329. The method of claiiri 63 1 2, further comprising controlling the spectroscopic 


ellipsometer to generate the 


the lithography process/anA wherein the at least one property of the specimen comprises 


at least one property of a 


a ;ent image formed on the specimen by the exposure step. 


6330. The method 
laterally proximate to a process 


of claiin 6312, wherein the spectroscopic ellipsometer is arranged 
chamber of the lithography track. 


6331. The method 
coupled to the lithograph) 
spectroscopic ellipsometer, 


one or more output signals subsequent to an exposure step of 


of claim 63 12, further comprising controlling a wafer handler 
track to move the specimen to a stage coupled to the 


6332. The method of claim 63 1 2, further comprising controlling a stage coupled to the 
spectroscopic ellipsometer to move the specimen from the spectroscopic ellipsometer to 
the lithography track. 


6333. The metl^o/claim 63 12, further comprising controlling a stage coupled to the 
spectroscopic ellipsometer to move the specimen to a process chamber of the lithography 


track. 


6334. The method of claim 63 12, the method further comprising controlling a wafer 
handler to movarthe specimen to a stage coupled to the spectroscopic ellipsometer such 
that at least the/one property of the specimen can be determined while the specimen is 
waiting between process steps. 


6335. The method of claim 63 12, further comprising supporting the specimen during at 
least one OMhe one or more steps of the lithography process with a support device of the 
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lithography track, wherein an upper surface of the support device is substantially parallel 
to an upper surface of a stage coupled to the spectroscopic ellipsometer. 


6336. The method of claim 63 12, further comprising supporting the specimen during at 
least one of the one or more steps of the lithography process with a support device of the 
lithography track, wherein an upper surface of the support device is substantially 
perpendicular to an upper surface of a stage coupled to the spectroscopic ellipsometer. 


6337. The method of Maim 63 12, wherein the spectroscopic ellipsometer is disposed 
within a measurement chamber, and wherein the measurement chamber is arranged 


laterally proximate to 


*: irv 


process chamber of the lithography track. 


6338. The method of claim 63 12, wherein the spectroscopic ellipsometer is disposed 
within a measurement' 
vertically proxii 


chamber, and wherein the measurement chamber is arranged 
" ss chamber of the lithography track. 



6339. The metlitfci <5£clainpr 63 12, further comprising controlling a stage coupled to the 
spectroscopic ellipsometer to support the specimen during at least one of the one or more 
steps of the lithography process. 


6340. The method of claim 63 12, further comprising processing the one or more output 

signals to determine the at least one property of the specimen during at least one of the 

ij 

one or more steps of the lithography process. 


6341 . The method of claim 63 12, further comprising controlling the spectroscopic 
ellipsometer to/obtain a signature characterizing at least one of the one or more steps of 
the lithography process, wherein the signature comprises at least one singularity 
representative/of an end of the at least one of the one or more steps. 
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instruments coupled to the 
an in situ control techniqui 


6342. The method of claii 1 63 12, further comprising altering a parameter of one or more 


ithography track in response to the at least one property using 


si 

m 
O 


15 


6343. The method of claim 63 12, wherein the lithography track comprises a first process 

chamber and a second process chamber, the method further comprising controlling a 

I ■ . 

stage coupled to the spectroscopic ellipsometer to move the specimen from the first 

process chamber to the second process chamber and controlling the spectroscopic 


1 0 ellipsometer to generate 


the one or more output signals as the stage is moving the 


specimen from the first process chamber to the second process chamber. 


6344. The method of c 
process chamber and ap 


aim 6343, further comprising chilling the specimen in the first 
lying resist to the specimen in the second process chamber. 


6345. The method of claim 6343, further comprising chilling the specimen in the first 
process chamber subsequent to a post apply bake process and exposing the specimen in 
the second proces 



20 6346. The method of claim 6343, further comprising exposing the specimen in the first 
process chamber and/baking the specimen in the second process chamber. 


25 


6347. The method/of claim 6343, further comprising chilling the specimen in the first 
process chamber subsequent to a post exposure bake process and developing the 
specimen in the second process chamber. 


6348. The method of claim 6343, further comprising developing the specimen in the 
first process chamber and baking the specimen in the second process chamber. 
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6349. The method of claim 6343, further comprising developing the specimen in the 
first process chamber and receiving the specimen in a wafer cassette in the second process 
chamber. 


a 

TOT 

'43 ■ 

m 

y i. 

a 


15 


6350. The method of claim 63 12, further comprising comparing the at least one property 
of the specimen and proper ies of a plurality of specimens. 

6351. The method of clairi 6312, further comprising comparing the at least one property 
10 of the specimen to a predetermined range for the at least one property. 

6352. The method of clair i 63 12, further comprising comparing the at least one property 


of the specimen to a predel 


rmined range for the at least one property and generating an 


output signal if the at least/one property is outside of the predetermined range. 

6353. The method of claim 63 12, further comprising altering a sampling frequency of 
the spectroscopic ellipsometer in response to the at least one property. 


nl- 


6354. The method of diaim 63 12,/further comprising altering a parameter of one or more 
20 instruments coupledlo/the spectroscopic ellipsometer in response to the at least one 
property using a feedfeac^control technique. 


25 


6355. The method if claim 63 12, further comprising altering a parameter of one or more 
instruments coupler to the spectroscopic ellipsometer in response to the at least one 
property using a feedforward control technique. 


6356. The metMod of claim 63 12, further comprising generating a database, wherein the 
database compmses the at least one property. 
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6357. The method of claim 5312, further comprising generating a database, wherein the 
database comprises the at least one property, and calibrating the spectroscopic 
ellipsometer using the database. 

6358. The method of claimf 63 12, further comprising generating a database, wherein the 
database comprises the at least one property, and monitoring output signals generated by 
the spectroscopic ellipsomefter using the database. 


10 


Q 
in- 

■ -*4 

■ ^ 

y i. 


15 


20 


25 


6359. The method of clai|n 63 12, further comprising generating a database, wherein the 
database comprises the at lbast one property and properties of a plurality of specimens, 
and wherein the properties pf the plurality of specimens are generated using a plurality of 


spectroscopic ellipsometen 


, the method further comprising calibrating the plurality of 


spectroscopic ellipsometen using the database. 

6360. The method of claim 63 12, further comprising generating a database, wherein the 
database comprises the at Aeast one property and properties of a plurality of specimens, 
and wherein the properti^Gff the plurality of specimens are generated using a plurality of 
spectroscopic ellipW^fe^ the method further comprising monitoring output signals 
generated by the plurality of spectroscopic ellipsometers using the database. 


6361 . The method of claim 63 12, further comprising controlling a stand alone system to 
calibrate the stand aLone system with a calibration standard and further controlling the 
stand alone system /o calibrate the system. 

6362. The method of claim 63 12, further comprising controlling a stand alone system to 
calibrate the stand alone system with a calibration standard and further controlling the 
stand alone system to calibrate the system and at least one additional system. 
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15 


6363. The method of claim 63 1 21 wherein the system is further configured to determine 
the at least one property of the specimen at more than one position on the specimen, and 
wherein the specimen comprises ;i wafer, the method further comprising altering at least 
one parameter of one or more ins ruments coupled to the lithography track in response to 
the at least one property of the specimen at the more than one position on the specimen to 
reduce within wafer variation of the at least one property. 

6364. The method of claim 63fl2, further comprising altering a parameter of one or more 
instruments coupled to the lithography track in response to the at least one property using 
a feedback control technique. 

6365. The method of claim 63 12, further comprising altering a parameter of one or more 
instruments coupled to the lithography track in response to the at least one property using 
a feedforward control technique. 


IV 

p. 


6366. The method of claim 63 12, further comprising monitoring a parameter of one or 
more instruments couplefTtofthe lithography track. 


20 6367. The method oftelai 
more instruments couple 
the at least one property 


12, further comprising monitoring a parameter of one or 
lithograph/ track and determining a relationship between 
id at leastoneof the monitored parameters. 


6368. The method of claim 63 1 2, further comprising monitoring a parameter of one or 
25 more instruments coupled to the lithography track, determining a relationship between the 
at least one property and at least one of the monitored parameters, and altering a 
parameter of at least one of the instruments in response to the relationship. 
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6369. The method of claim 63 f2, wherein processing the one or more output signals 
comprises: 


at least partially processing the one or more output signals using a local processor, 
wherein the local processor is coupled to the spectroscopic ellipsometer; 

sending the partially processed one or more output signals from the local 
processor to a remole controller computer; and 

further processing t le partially processed one or more output signals using the 
remote controller computer. 

6370. The method of claim 6369, wherein at least partially processing the one or more 
output signals comprises determining the at least one property. 


6371 . The method of clainji 
or more output signals comprises 


6369, wherein further processing the partially processed one 
determining the at least one property. 


6372. A semiconductor crevice fabricated by a method, the method comprising: 


processing the specimen^tiTone or more steps of a lithography process in a 
lithography track (to form a patterned resist on the specimen, wherein the patterned 
resist can be used to form at least a portion of the semiconductor device; 


generating one or more output signals responsive to the at least one property of the 
specimen witlya' spectroscopic ellipsometer, wherein the spectroscopic 
ellipsometer is/coupled to the lithography track; and 
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processing the one or moije output signals to determine the at least one property of 
the specimen. 

6373. The device of claim 637fe, wherein a stage is coupled to the spectroscopic 
ellipsometer, the method furthet comprising laterally moving the stage while determining 
the at least one property of the specimen. 


UT 

£ 

CO 

m. 


10 


15 


0. 20 


6374. The device of claim 63[72, wherein a stage is coupled to the spectroscopic 
ellipsometer, the method further comprising rotatably moving the stage while determining 
the at least one property of the specimen. 


6375. The device of claim 6 
ellipsometer, the method furt 
while determining the at least 


72, wherein a stage is coupled to the spectroscopic 
er comprising laterally and rotatably moving the stage 
one property of the specimen. 


6376. The device of claim 6p72, wherein the at least one property is selected from the 
group consisting of a thickness, an index of refraction, an extinction coefficient, a critical 
dimension, and a profile of a structure of the specimen. 

6377. The device of plaiijif6372, comprising processing one or more output signals 
generated by an additidsia^ea^^m^^aevice coupled to the lithography track to 
determine an additional property of the specimen. 


6378. The device of claim 6372, further comprising processing the one or more output 
25 signals to determine an/additional property of the specimen, wherein the additional 
property is selected from/the group consisting of a roughness of the specimen, a 
roughness of the layey on the specimen, and a roughness of a feature of the specimen. 
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6379. The device of claim 6372, further comprising processing the one or more output 
signals to determine a presence of defects on the specimen. 

6380. The device of claim/6372, wherein processing the one or more output signals 
comprises processing the one or more output signals to determine at least two properties 
of the specimen substantially simultaneously. 

6381 . The device of claim 6372, further comprising imaging at least an area of the 
specimen onto a one-dimensional detector with the spectroscopic ellipsometer such that 
the at least one property of the specimen can be determined at multiple locations on the 
specimen substantially simultaneously. 

6382. The device ofi claim 6372, further comprising imaging at least an area of the 
specimen onto a two[dimensional detector with the spectroscopic ellipsometer such that 
the at least one property of the specimen can be determined at multiple locations on the 
specimen substantially simultaneously. 


6383. The device ©f claim 6372, wherein the spectroscopic ellipsometer is further 
coupled to a proce^chamber of the lithography track. 


6384. The device of claim 6372, further comprising generating the one or more output 
signals during a Resist apply process performed in a process chamber of the lithography 
track. 

6385. The device of claim 6372, further comprising generating the one or more output 
signals during/a post apply bake process performed in a process chamber of the 
lithography rcack. 
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6386. The device of claim 63 J 
signals during a chill process performed 


, further comprising generating the one or more output 
in a process chamber of the lithography track. 


6387. The device of claim 637^1, further comprising generating the one or more output 
5 signals during a process step per formed in a process chamber of the lithography track, 

wherein the process step is pe formed subsequent to a develop process step of the 
lithography process. 

6388. The device of claim 6372, further comprising generating the one or more output 
10 signals prior to an exposure step of the lithography process. 


n 

"5SS? 


15 


6389. The device of claiqf 6372, further comprising generating the one or more output 
signals subsequent ^fan eipcJ&jare step of the lithography process, wherein the at least one 
property of the specimen Comprises at least one property of a latent image formed on the 
specimen by the exposurd ste 


6390. The device of clMm 6372, wherein the spectroscopic ellipsometer is arranged 
laterally proximate to a Irocessjchamber of the lithography track. 


7 

20 639 1 . The device of chiim 6372, further comprising moving the specimen to a stage 

i! 

coupled to the spectroscopic /ellipsometer with a wafer handler of the lithography track. 


6392. The device of claim' 6372, further comprising moving the specimen from the 
spectroscopic ellipsomf te/ to the lithography track with a stage coupled to the 
25 spectroscopic ellipsom/et£r. 


6393. The device of jc/aim 6372, further comprising moving the specimen to a process 
chamber of the lithography track with a stage coupled to the spectroscopic ellipsometer. 
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6394. The device of claim 637: 
property of the specimen while 


, further comprising determining at least the one 
specimen is waiting between process steps. 


the 


6395. The device of claim 637; !, further comprising supporting the specimen during at 
least one of the one or more step s of the lithography process with a support device of the 
lithography track, wherein an upper surface of the support device is substantially parallel 

! 

to an upper surface of a stage coupled to the spectroscopic elhpsometer. 


6396. The device of claim 6372, further comprising supporting the specimen during at 
least one of the one or more steps of the lithography process with a support device of the 
lithography track, wherein an upper surface of the support device is substantially 
perpendicular to an upper surface of a stage coupled to the spectroscopic ellipsometer. 


6397. The device of clgrffift>^72, wherein Ahe spectroscopic ellipsometer is disposed 
within a measurement cftambfer,Vnd whgrein the measurement chamber is arranged 
laterally proximate to a process chamber of the lithography track. 


6398. The device of claim 6372, wherein the spectroscopic ellipsometer is disposed 
within a measurement chalmber, and wherein the measurement chamber is arranged 
vertically proximate to a process chamber of the lithography track. 


6399. The device of cjkijn 6372, further comprising supporting the specimen during at 
least one of the one or/r^ore steps of the lithography process with a stage coupled to the 
spectroscopic ellipsofnfeter. 
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6400. The device of claim 63#2, wherein processing the one or more output signals 
comprises determining the at least one property of the specimen during at least one of the 
one or more steps of the lithography process. 


6401 . The device of claim 6372, further comprising obtaining a signature characterizing 
at least one of the one or more steps of the lithography process, wherein the signature 


comprises at least one sin 


6402. The device of clai n 
instruments coupled to thp 
an in situ control technique 


llarity representative of an end of the at least one step. 

6372, further comprising altering a parameter of one or more 
lithography track in response to the at least one property using 


6403. The device of claim 6372, wherein the lithography track comprises a first process 
chamber and a second pre cess chamber, the method further comprising moving the 
specimen from the first pi ocess chamber to the second process chamber using a stage 
coupled to the spectroscopic ellipsometer and generating the one or more output signals 
as the stage is moving the specimen from the first process chamber to the second process 
chamber. 


6404. The device of ^laim 6403, further comprising chilling the specimen in the first 
process chambe^id^pplying resist to the specimen in the second process chamber. 

6405. The device off claim 6403, further comprising chilling the specimen in the first 
process chamber sutysequenttoa post apply bake process and exposing the specimen in 
the second process chamber. 


6406. The favilljf claim 6403 , further comprising exposing the specimen in the first 
process chamber and baking the specimen in the second process chamber. 
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6407. The device of c 


/ 


process chamber subsie iuent to a post exposure bake process and developing the 


specimen in the seconc 


aim 6403 , further comprising chilling the specimen in the first 


process chamber. 


6408. The device of claim 6403, further comprising developing the specimen in the first 
process chamber and baking the specimen in the second process chamber. 

6409. The device of dlaim 6403, further comprising developing the specimen in the first 


process chamber anc 
chamber. 

6410. The device o 
of the specimen and 


i eceiving the specimen in a wafer cassette in the second process 


6411. The device o 
of the specimen to a 


claim 6372, further comprising comparing the at least one property 
roperties of a plurality of specimens. 


claim 6372, further comprising comparing the at least one property 
redetermined range for the at least one property. 


6412. The device of claim 6372, further comprising comparing the at least One property 
of the specimen to^redetermined range for the at least one property and generating an 
output signal if me/at)least on^property is outside of the predetermined range. 


6413. The device of claim 63 72, further comprising altering a sampling frequency of the 
spectroscopic ellipsometer in response to the at least one property of the specimen. 


64 14. The device of claim 6372, further comprising altering a parameter of one or more 
instruments coupled to the spectroscopic ellipsometer in response to the at least one 
property of the/ specimen using a feedback control technique. 
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641 5. The device of claim 6372, further comprising altering a parameter of one or more 
instruments coupled tcythe spectroscopic ellipsometer in response to the at least one 
property of the specimen using a feedforward control technique. 

6416. The device of claim 6372, further comprising generating a database, wherein the 
database comprises the at least one property of the specimen. 


09 


fU" 


10 


15 
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6417. The device of claim 6372, further comprising generating a database comprising 


the at least one pro] 
using the database 


6418. The device 
the at least one 
spectroscopic ellip: 


erty of the specimen and calibrating the spectroscopic ellipsometer 


of claim 6372, further comprising generating a database comprising 
property of the specimen and monitoring output signals generated by the 
ometer using the database. 


6419. The devicdof claim 6372, further comprising generating a database comprising 
the at least one property of the specimen and properties of a plurality of specimens, 
wherein the jjfrop^rties of the plurality of specimens are generated using a plurality of 
spectroscopic^el^S^eters^tlie method further comprising calibrating the plurality of 
spectroscopic ellipsometers using the database. 


6420. The device of claim 6372, further comprising generating a database comprising 
the at least one property of the specimen and properties of a plurality of specimens, 
25 wherein the properties of the plurality of specimens are generated using a plurality of 
spectroscopic ellipsometers,- the method further comprising monitoring output signals 
generated by tpe plurality of spectroscopic ellipsometers using the database. 
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6421, The device of c^im 6372, further comprising calibrating a stand alone system 
with a calibration standaj d and calibrating the spectroscopic ellipsometer with the stand 
alone system. 


5 6422. The device of claim 6372, further comprising calibrating a stand alone system 
with a calibration standard and calibrating the spectroscopic ellipsometer and at least one 
additional measurement device with the stand alone system. 

6423. The device of claim 6372, further comprising determining the at least one 
10 property of the specimen at more than one position on the specimen, wherein the 
specimen comprises a wafer, the method further comprising altering at least one 
parameter of one or more instruments coupled to the lithography track in response to the 
at least one property of the specimen at the more than one position on the specimen to 
reduce within wafer Variation of the at least one property. 


6424. The device of claim 6372, further comprising altering a parameter of one or more 
instruments coupkdicttiie lithography track in response to the at least one property using 
a feedback control technique. 



Q 20 6425 . The device of claimj>332, further comprising altering a parameter of one or more 

i 

instruments coupled to the lithography track in response to the at least one property using 
a feedforward control technique. 


6426. The device of claim 6372, further comprising monitoring a parameter of one or 


25 more instruments coupled to the lithography track. 
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6427. The device of claim 6372, further comprising monitoring a parameter of one or 
more instruments coupled to the lithography track and determining a relationship between 
the at least one property and at least one of the monitored parameters. 

6428. The device of claim 6372, further comprising monitoring a parameter of one or 
more instruments coupled to the lithography track, determining a relationship between the 
at least one property amd at least one of the monitored parameters, and altering a 
parameter of at least one of the instruments in response to the relationship. 

6429. The device of claim 6372, wherein processing the one or more output signals 
comprises: 

at least partially processing the one or more output signals using a local processor, 

// 

h 

wherein thef local processor is coupled to the spectroscopic ellipsometer; 

V 

sending the partially processed one or more output signals from the local 

ji 

processor to a remote controller computer; and 



remoi 


le partially processed one or more output signals using the 
computer. 


6430. The device of claim 6429, wherein at least partially processing the one or more 
output signals /comprises determining the at least one property. 

643 1 . The cfevice of claim 6429, wherein further processing the partially processed one 
or more output signals comprises determining the at least one property. 


6432. K method for fabricating a semiconductor device, comprising: 
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processing the specimen 
lithography track to form 
resist can be used to form 


\a ith one or more steps of a lithography process in a 
< patterned resist on the specimen, wherein the patterned 
at least a portion of the semiconductor device; 


generating one or more o 
specimen with a spectros 
ellipsometer is coupled fc 


ltput signals responsive to the at least one property of the 
opic ellipsometer, wherein the spectroscopic 
the lithography track; and 


processing the one or more output signals to determine the at least one property of 
the specimen. 

6433 . The method of claim 6432, wherein a stage is coupled to the spectroscopic . 
ellipsometer, the method further comprising laterally moving the stage while determining 
the at least one property of the specimen. 

6434. The method of claim 6432, wherein a stage is coupled to the spectroscopic 
ellipsometer, the method furper comprising rotatably moving the stage while determining 
the at least one property of the specimen 


6435. The method of claiin 64^2fwherein a stage is coupled to the spectroscopic 
ellipsometer, the method further comprising laterally and rotatably moving the stage 
while determining the at least one property of the specimen. 


6436. The method ofyfclaim 6432, wherein the at least one property is selected from the 
group consisting of aythickness, an index of refraction, an extinction coefficient, a critical 
dimension, and a profile of a structure of the specimen. 
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6437. The method of claim 16432, comprising processing one or more output signals 
generated by an additional measurement device coupled to the lithography track to 
determine an additional property of the specimen. 


Q 


R 7"S 

y 5- 


ru 

t J ■ 

o 


15 


6438. The method of claim 6432, further comprising processing the one or more output 
signals to determine an additional property of the specimen, wherein the additional 
property is selected from me group consisting of a roughness of the specimen, a 
roughness of the layer on /the specimen, and a roughness of a feature of the specimen. 


10 6439. The method of c 
signals to determine a 


um 6432, further comprising processing the one or more output 
of defects on the specimen. 


presence 


6440. The method of c 
comprises processing th< 
of the specimen substantially 


dm 6432, wherein processing the one or more output signals 
one or more output signals to determine at least two properties 
simultaneously. 


20 


6441 . The method of claim 6432, further comprising imaging at least an area of the 
specimen onto a one-cMmensional detector with the spectroscopic ellipsometer such that 
the at least one property of the specimen can be determined at multiple locations on the 
specimen substaMiatm5imultaneously. 


25 


6442. The method of claim6432, further comprising imaging at least an area of the 
specimen onto a twp-dimensionafdetector with the spectroscopic ellipsometer such that 
the at least one property of the specimen can be determined at multiple locations on the 
specimen substantially simultaneously. 


6443. The metijod of claim 6432, wherein the spectroscopic ellipsometer is further 
coupled to a process chamber of the lithography track. 
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6444. The method of claim\)432, further comprising generating the one or more output 
signals during a resist apply process performed in a process chamber of the lithography 
track. 

6445. The method of claim ( 432, further comprising generating the one or more output 
signals during a post apply bake process performed in a process chamber of the 
lithography track. 


6446. The method of claim 
signals during a chill process 


>432, further comprising generating the one or more output 
performed in a process chamber of the lithography track. 


6447. The method of claim 6432, further comprising generating the one or more output 
signals during a process steo performed in a process chamber of the lithography track, 
wherein the process step is performed subsequent to a develop process step of the 
lithography process. 

6448. The method of cMm 6432, further comprising generating the one or more output 
signals prior to an exppsure^tep of/the lithography process. 

6449. The method of claim 6432, further comprising generating the one or more output 
signals subsequent to an exposure step of the lithography process, wherein the at least one 
property of the specimen comprises at least one property of a latent image formed on the 
specimen by the exposure step. 


6450. The method of claim 6432, wherein the spectroscopic ellipsometer is arranged 
laterally proximateAo a process chamber of the lithography track. 
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645 1 . The method of claira/6432, further comprising moving the specimen to a stage 
coupled to the spectroscopic ellipsometer with a wafer handler of the lithography track. 


6452. The method of claim 6432, further comprising moving the specimen from the 
spectroscopic ellipsometer to the lithography track with a stage coupled to the 
spectroscopic ellipsometrr. 


6453. The method of claim 6432, further comprising moving the specimen to a process 
chamber of the lithography track with a stage coupled to the spectroscopic ellipsometer. 


6454. The method of claim 6432, further comprising determining at least the one 
property of the specimen while the specimen is waiting between process steps. 

6455. The methocy of claim 6432, further comprising supporting the specimen during at 
least one of the oni or more steps of the lithography process with a support device of the 
lithography trackJwherein an upper surface of the support device is substantially parallel 
to an upper surface of a stage coupled to the spectroscopic ellipsometer. 

6456. ^e methqd of clajm 6432, further comprising supporting the specimen during at 
least one ofrftSLne oi^more steps of the lithography process with a support device of the 
lithography track, wherein an upper surface of the support device is substantially 
perpendicular io an upper surface of a stage coupled to the spectroscopic ellipsometer. 

6457. The method of claim 6432, wherein the spectroscopic ellipsometer is disposed 
within a measurement chamber, and wherein the measurement chamber is arranged 
laterally prc^cimate to a process chamber of the lithography track. 
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6458. The method 
within a measurement 
vertically proximate to a 


of claim 6432, wherein the spectroscopic ellipsometer is disposed 
ch^frnber, and wherein the measurement chamber is arranged 
process chamber of the lithography track. 


6459. The method of claim 6432, further comprising supporting the specimen during at 
least one of the one or more steps of the lithography process with a stage coupled to the 
spectroscopic ellipsometer. 

6460. The method of claim 6432, wherein processing the one or more output signals 

comprises determining the at least one property of the specimen during at least one of the 

I 

one or more steps of the lithography process. 


6461. The method of claim 6432, further comprising obtaining a signature 
characterizing at least one of the one or more steps of the lithography process, wherein 
the signature comprises at least one singularity representative of an end of the at least one 
step. 


6462. The method oi 
instruments coupled to tl^e w 
an in situ control technique. 


5432, further comprising altering a parameter of one or more 
ography teack in response to the at least one property using 


6463. The method of claim 6432, wherein the lithography track comprises a first process 
chamber and a second process chamber, the method further comprising moving the 
specimen from the first/process chamber to the second process chamber using a stage 
coupled to the spectroscopic ellipsometer and generating the one or more output signals 
as the stage is movjiig the specimen from the first process chamber to the second process 
chamber. 
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6464. The method of claim 6463, further comprising chilling the specimen in the first 
process chamber and applying resist to the specimen in the second process chamber. 


P 


10 


6465. The method of claim 6463, further comprising chilling the specimen in the first 


process chamber subsequent 
the second process chamber 

6466. The method of claim 
process chamber and baking 


;o a post apply bake process and exposing the specimen in 


6463, further comprising exposing the specimen in the first 
the specimen in the second process chamber. 


6467. The method of clain 
process chamber subsequen 
specimen in the second proqess 


15 6468. The method of claim 
first process chamber and^b; 


6463, further comprising chilling the specimen in the first 
to a post exposure bake process and developing the 
chamber. 


6463, further comprising developing the specimen in the 
iig the specimen in the second process chamber. 


U 
03 : 


20 


6469. The method olN^mf/6j63 9 further comprising developing the specimen in the 
first process chamber and/receiving the specimen in a wafer cassette in the second process 
chamber. 


6470. The method oHclaim 6432, further comprising comparing the at least one property 
of the specimen and properties of a plurality of specimens. 


25 6471 . The method of claim 6432, further comprising comparing the at least one property 
of the specimerr to/a predetermined range for the at least one property. 
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the spectroscopic ellipsometer i 


6472. The method of claim 643p, further comprising comparing the at least one property 
of the specimen to a predetermii ed range for the at least one property and generating an 
output signal if the at least one i roperty is outside of the predetermined range. 

6473. The method of claim 64 32, further comprising altering a sampling frequency of 


response to the at least one property of the specimen. 


6474. The method of claim 6432, further comprising altering a parameter of one or more 
instruments coupled to the spectroscopic ellipsometer in response to the at least one 


property of the specimen using 


a feedback control technique. 


6475. The method of claim 6432, further comprising altering a parameter of one or more 
instruments coupled to the spectroscopic ellipsometer in response to the at least one 
property of the specimen using a feedforward control technique. 


6476. The method of claim 6432, further comprising generating a database, wherein the 
database comprises the at l^a^tone property of the specimen. 


6477. The method of ch 
the at least one property ; 
using the database. 


, further comprising generating a database comprising 
specimen and calibrating the spectroscopic ellipsometer 


6478. The method of ofaim 6432, further comprising generating a database comprising 

the at least one propeHy pf the specimen and monitoring output signals generated by the 

l / / ' 

spectroscopic ellipsometer using the database. 


6479. The methottfcf claim 6432, further comprising generating a database comprising 
the at least one property of the specimen and properties of a plurality of specimens, 
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wherein the properties of the plurality of specimens are generated using a plurality of 
spectroscopic ellipsometers, tme method further comprising calibrating the plurality of 
spectroscopic ellipsometers using the database. 


6480. The method of claim|6432, further comprising generating a database comprising 


the at least one property of 
wherein the properties of the 
spectroscopic ellipsometers, 


e specimen and properties of a plurality of specimens, 
plurality of specimens are generated using a plurality of 
the method further comprising monitoring output signals 


generated by the plurality of spectroscopic ellipsometers using the database. 


648 1 . The method of claim 
with a calibration standard 
alone system. 


5432, further comprising calibrating a stand alone system 
d calibrating the spectroscopic ellipsometer with the stand 


6482. The method of claim 6432, further comprising calibrating a stand alone system 
with a calibration standard and calibrating the spectroscopic ellipsometer and at least one 
additional measurement device with the stand alone system. 

6483 . The method of claim 6432, further comprising determining the at least one 
property of the specimerf^t more thap one position on the specimen, wherein the 
specimen comprises a wai^^QB^iethod further comprising altering at least one 
parameter of one or more/ instruments coupled to the lithography track in response to the 
at least one property of the specimen at the more than one position on the specimen to 
reduce within wafer variation of the at least one property. 


6484. The method of claim 6432, further comprising altering a parameter of one or more 
instruments coupled to/the lithography track in response to the at least one property using 
a feedback control technique. 
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6485. The method of claim 6432, further comprising altering a parameter of one or more 
instruments coupled toL lithography track in response to the at least one property using 


25 


a feedforward control 


6486. The method o 


echnique. 


claim 6432, further comprising monitoring a parameter of one or 


more 


instruments covpled'to the lithography track. 


6487. The method c f claim 6432, further comprising monitoring a parameter of one or 
more instruments colpled to the lithography track and determining a relationship between 
the at least one property and at least one of the monitored parameters. 


6488. The method o 
more 


claim 6432, further comprising monitoring a parameter of one or 
instruments couLled to the lithography track, determining a relationship between the 
at least one property z nd at least one of the monitored parameters, and altering a 
parameter of at least ine of the instruments in response to the relationship. 

6489. The method of claim 6432, wherein processing the one or more output signals 
comprises: 

at least partu Syirocessing the one or more output signals using a local processor, 
wherein the local processor is coupled to the spectroscopic ellipsometer; 


lartially processed one or more output signals from the local 


sending the 

processor ti a remote controller computer; and 


further pr Jc/ssing the partially processed one or more output signals using the 
remote controller computer. 
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6490. The method of claim 6489, wherein at least partially processing the one or more 
output signals comprise i determining the at least one property. 


5 6491. The method 
or more output signals 


of dlaim 6489, wherein further processing the partially processed one 
comprises determining the at least one property. 


6492. A system confij ured to determine at least one property of a specimen during use, 
comprising: 

a lithography tra:k configured to perform one or more steps of a lithography 
process on the specimen during use; 


15 


a spectroscopic /ellipsometer coupled to the lithography track, wherein the 
spectroscopic ellipsometer is configured to generate one or more output signals 
responsive to me at least one property of the specimen during use; 


20 


a local processor coupled to the spectroscopic ellipsometer, wherein the local 
processor is configured to at least partially process the one or more output signals 
during use; 


25 


a remote ccmtroller computer coupled to the local processor, wherein the remote 
controller computer is configured to receive the at least partially processed one or 
more output signals and to further process the one or more output signals to 
determine the at least one property of the specimen during use. 


6493. The system of claim 6492, further comprising a stage coupled to the spectroscopic 
ellipsometer, \lnets\n the stage is configured to move laterally during use. 
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6494. The system of claim 6492, further comprising a stage coupled to the spectroscopic 
ellipsometer, wherein the stage is configured to move rotatably during use. 

5 6495. The system of claim 0492, further comprising a stage coupled to the spectroscopic 
ellipsometer, wherein the stage is configured to move laterally and rotatably during use. 

6496. The system of claim 6492, wherein the at least one property is selected from the 

I 

group consisting of a thickness, an index of refraction, an extinction coefficient, a critical 

6497. The system of claim .6492, further comprising an additional measurement device 


25 


Uyl coupled to the lithography track, wherein the local processor is further coupled to the 

LP f 

=7 j additional measurement de\|ice, and wherein the remote controller computer is further 

jF 15 configured to determine an additional property of the specimen from one or more output 
signals generated by the additional measurement device. 


^ 6498. The system of claim 6492, wherein the remote controller computer is further 

^ I 

P configured to determine a presence of defects on the specimen from the one or more 

iV 20 output signals during ua 



6499. The system of claim 649^\\£erein the remote controller computer is further 
configured to determine at least two properties of the specimen substantially 
simultaneously during use. 

6500. The system of o^aim 6492, wherein the spectroscopic ellipsometer is further 


configured to image at' least an area of the specimen onto a one-dimensional detector such 


Page 1369 Conley, Rose & Tayon 


i 


that at least the one propefay of the specimen can be determined at multiple locations on 
the specimen substantially simultaneously. 


y3 
in 


C 3 ' 


o 


6501 . The system of olaim 6492, wherein the spectroscopic ellipsometer is further 
configured to image at least an area of the specimen onto a two-dimensional detector such 
that at least the one property of the specimen can be determined at multiple locations on 
the specimen substantially simultaneously. 


6502. The system 
10 coupled to a process 


of plaim 6492, wherein the spectroscopic ellipsometer is further 
chamber of the lithography track. 


6503. The system of ;laim 6492, wherein the spectroscopic ellipsometer is further 
coupled to a process chamber of the lithography track, and wherein the spectroscopic 
ellipsometer is further configured to generate the one or more output signals during a 

15 resist apply process performed in the process chamber. 

6504. The system <k claim 6492, wherein the spectroscopic ellipsometer is further 
coupled to a process dumber of the lithography track, and wherein the spectroscopic 
ellipsometer is n^^o^figured to generate the one or more output signals during a post 

20 apply bake process Iperfolm^a in the process chamber. 


25 


6505. The system of claim 6492, wherein the spectroscopic ellipsometer is further 
coupled to a process chamber of the lithography track, and wherein the spectroscopic 
ellipsometer is further configured to generate the one or more output signals during a chill 
process perforn/ed in the process chamber. 


6506. The syit^m of claim 6492, wherein the spectroscopic ellipsometer is further 
coupled to a process chamber of the lithography track, and wherein the spectroscopic 
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ellipsometer is further configured to generate the one or more output signals during a 
process step performed in the process chamber, and wherein the process step is preformed 
subsequent to a develop/process step of the lithography process. 


6507. The system of tlaim 6492, wherein the spectroscopic ellipsometer is further 
coupled to a process cpamber of the lithography track, and wherein the spectroscopic 
ellipsometer is further configured to generate the one or more output signals prior to an 
exposure step of the lithography process. 


6508. The system 
coupled to a proces 


>f claim 6492^ wherein the spectroscopic ellipsometer is further 
chamber of the lithography track, and wherein the spectroscopic 


ellipsometer is further configured to generate the one or more output signals subsequent 
to an exposure step of the lithography process, and wherein the at least one property of 
the specimen commises at least one property of a latent image formed on the specimen by 
the exposure step./ 


6509. The systdm of claim 6492, wherein the spectroscopic ellipsometer is arranged 

laterally proxinpte to a process chamber of the lithography track. 

/ 

65 1 0. THfe-s^arem of claim 6492, wherein the spectroscopic ellipsometer is arranged 
laterally proximkt^to a process chamber of the lithography track, and wherein the 
lithography/track comprises a wafer handler configured to move the specimen to a stage 
coupled to the spectroscopic ellipsometer during use. 


651 1. /Theiystem of claim 6492, wherein the spectroscopic ellipsometer is arranged 
laterally p/oximate to a process chamber of the lithography track, and wherein a stage 
coumedao the spectroscopic ellipsometer is configured to move the specimen from the 
spectroscopic ellipsometer to the lithography track during use. 
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65 12. The system of claim 6492, wherein the spectroscopic ellipsometer is arranged 
laterally proximate to a/process chamber of the lithography track, and wherein a stage 
coupled to the spectroscopic ellipsometer is configured to move the specimen to the 


5 process chamber of the 


lithography track during use. 


65 13. The system of claim 6492, wherein the system is further configured to determine 

i 

at least the one property of the specimen while the specimen is waiting between the one 
or more steps of the lithography process. 


65 14. The system of claim 6492, wherein the lithography track comprises a support 

n device configured to support the specimen during at least one of the one or more process 

*S steps, and wherein an upper surface of the support device is substantially parallel to an 

i n upper surface of a stage coupled to the spectroscopic ellipsometer. 

I 15 / 

U ?. 65 1 5 . The system of claim 6492, wherein the lithography track comprises a support 

BB . / 

9 device confifftffethto support the specimen during at least one of the one or more process 

^ steps, and wherein anNupper surface <if the support device is substantially perpendicular to 

[U an upper surra^e of a ^tage coupled/to the spectroscopic ellipsometer. 

3 20 



6516. The system of claim 6492, wherein the spectroscopic ellipsometer is disposed 
within a measurement chamber, and wherein the measurement chamber is arranged 
laterally proximate to a process chamber of the lithography track. 


25 65 1 7. The system of claim 6492, wherein the spectroscopic ellipsometer is disposed 
within a measurement chamber, and wherein the measurement chamber is arranged 


vertically proximate to a process chamber of the lithography track. 
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65 1 8. The system of clairft 6492, wherein the spectroscopic ellipsometer is further 
coupled to a stage disposed within a process chamber of the lithography track, and 
wherein the stage is configured to support the specimen during at least one of the one or 
more process steps. 

65 1 9. The system of cklim 6492, wherein the spectroscopic ellipsometer is further 
coupled to a stage disposed within a process chamber of the lithography track, and 
wherein the remote controller computer is further configured to determine at least the one 
property of the specimen during at least one of the one or more process steps. 

6520. The system of chiim 6492, wherein the spectroscopic ellipsometer is further 
coupled to a stage disposed within a process chamber of the lithography track, wherein 
the remote controller coriputer is further configured to obtain a signature characterizing 
at least one of the one or more process steps during use, and wherein the signature 
comprises at least one singularity representative of an end of the at least one of the one or 
more process steps. 

6521 . The system of claim 6492, wherein the spectroscopic ellipsometer is further 
coupled to a staga^is^oked within a process chamber of the lithography track, wherein 
the remote contro^epx omputer is further coupled to the lithography track, and wherein 
the remote controller (xfcnpjit^r is further configured to alter a parameterof one or more 
instruments coupled to the lithography track in response to the at least one property using 
an in situ control technique during use. 


25 6522. The system of claim 6492, wherein the lithography track comprises a first process 
chamber and a second process chamber, wherein a stage coupled to the spectroscopic 
ellipsometer is configured to move the specimen from the first process chamber to the 
second processrchamber during use, and wherein the spectroscopic ellipsometer is further 
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configured to generate the one or more output signals as the stage is moving the specimen 
from the first process ch&mber to the second process chamber. 

6523. The system of claim 6522, wherein the first process chamber is configured to chill 
the specimen during use, and wherein the second process chamber is configured to apply 
resist to the specimen ( uring use. 


6524. The system of claim 6522, wherein the first process chamber is configured to chill 
the specimen subsequent to a post apply bake process step during use, and wherein the 
10 second process chamber is configured to expose the specimen during use. 


U 


3 ~5 

SI." 


5 y 

n. 


15 


6525. The system of claim 6522, wherein the first process chamber is configured to 
expose the specimen during use, and wherein the second process chamber is configured 
to bake the specimen subsequent to exposure of the specimen during use. 

6526. The system of claim 6522, wherein the first process chamber is configured to chill 
the specimen subsequent to a post exposure bake process step during use, and wherein the 
second process chamber is configured to develop the specimen during use. 


20 6527. The system. 


Iainr6522, wherein the first process chamber is configured to 


develop the specimen jfiuring use, and wherein the second process chamber is configured 
to bake the specimen subsequent to a develop process step during use. 


6528. The system bf claim 6522, wherein the first process chamber is configured to 
25 develop the spec/men during use, and wherein the second process chamber is configured 
to receive the specimen in a wafer cassette during use. 
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6529. The system of claim 6492, wherein the remote controller computer is further 
configured to compare the at least one property of the specimen and properties of a 
plurality of specimens during use. 


U 
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6530. The system of claim 6492, wherein the remote controller computer is further 
configured to compare the at least one property of the specimen to a predetermined range 
for the at least one property during use. 


6531. The system 


of claim 6492, wherein the remote controller computer is further 


10 configured to compare the at least one property of the specimen to a predetermined range 
for the at least one property during use, and wherein the remote controller computer is 
further configured m generate an output signal if the at least one property is outside of the 
predetermined range for the at least one property during use. 


6532. The system of claim 6492, wherein the remote controller computer is further 
configured to alter a sampling frequency of the spectroscopic ellipsometer in response to 
the at least one property during use. 

6533. The system of claim 6492, wherein the remote controller computer is further 
configured to aljer^TSp^nete/of one or more instruments coupled to the spectroscopic 
ellipsometer in response to the at least one property using a feedback control technique 
during use. ' - 


6534. The svstem of claim 6492, wherein the remote controller computer is further 
25 configured to/ alter a parameter of one or more instruments coupled to the spectroscopic 
ellipsometei/in/response to the at least one property using a feedforward control technique 
during use. 
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6535. The system o 
configured to generate 
least one property of 


^plaim 6492, wherein the remote controller computer is further 
a database during use, and wherein the database comprises the at 
specimen. 


tie 


6536. The system of (Jlaim 
configured to generate 
one property of the spe 
configured to calibrate [the 


6492, wherein the remote controller computer is further 
a database during use, wherein the database comprises the at least 
;imen, and wherein the remote controller computer is further 
spectroscopic ellipsometer using the database during use. 


10 6537. The system of claim 6492, wherein the remote controller computer is further 

configured to generate i database during use, wherein the database comprises the at least 
one property of the specimen, and wherein the remote controller computer is further 
configured to monitor olutput signals generated by the spectroscopic ellipsometer using 
the database during use! 


6538, The system of claim 6492, wherein the remote controller computer is further 
configured to generate a database during use, wherein the database comprises the at least 
one property of th^necimen and properties of a plurality of specimens, wherein the 
properties of the pluraKty\o^pecimens are determined using a plurality of spectroscopic 
ellipsometers, wherein the remote controller computer is further coupled to the plurality 
of spectroscopic ellipsometers, and wherein the remote controller computer is further 
configured to calibrate the plurality of spectroscopic ellipsometers using the database 
during use. 


25 6539. The system of claim 6492, wherein the remote controller computer is further 

configured to generate a database during use, wherein the database comprises the at least 
one property ophe specimen and properties of a plurality of specimens, wherein the 
properties of the plurality of specimens are determined using a plurality of spectroscopic 
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ellipsometers, wherein ttie remote controller computer is further coupled to the plurality 
of spectroscopic ellipsometers, and wherein the remote controller computer is further 
configured to monitor Output signals generated by the plurality of spectroscopic 
ellipsometers using the database during use. 


6540. The system 


or claim 6492, further comprising a stand alone system coupled to the 
system, wherein th ; stand alone system is configured to be calibrated with a calibration 

standard during usl ,'and wherein the stand alone system is further configured to calibrate 

I 

the system during use. 


6541. The system 
system and at least 
be calibrated with a 
further configured 
use. 


of claim 6492, further comprising a stand alone system coupled the 
pne additional system, wherein the stand alone system is configured to 
alibration standard during use, and wherein the stand alone system is 
to calibrate the system and at least the one additional system during 


6542. The system/ f)]f claim 6492, wherein the system is further configured to determine 
the at one property^ 'The specimen at more than one position on the specimen, wherein 
the specimen comprises a wafer, and wherein the remote controller computer is further 
configured to alter at least one parameter of one or more instruments coupled to the 
lithography track In response to the at least one property of the specimen at the more than 
one position on the specimen to reduce within wafer variation of the at least one property. 


6543. The system of claim 6492, wherein the remote controller computer is further 
coupled to the^lithography track, and wherein the remote controller computer is further 
configured to/al er a parameter of one or more instruments coupled to the lithography 
track in resp^ns^o the at least one property using a feedback control technique during 
use. 
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6544. The system of /claim 6492, wherein the remote controller computer is further 
coupled to the lithogr; iphy track, and wherein the remote controller computer is further 
configured to alter a p arameter of one or more instruments coupled to the lithography 
track in response to tt e at least one property using a feedforward control technique during 
use. 


10 


6545. The system of claim 6492 5 wherein the remote controller computer is further 
coupled to the lithography track, and wherein the remote controller computer is further 
configured to monitof a parameter of one or more instruments coupled to the lithography 
track during use. 


UT 


f 8 * 


o. 


6546. The system of claim 6492, wherein the remote controller computer is further 
coupled to the lithography track, wherein the remote controller computer is further 

15 configured to monitor a parameter of one or more instruments coupled to the lithography 

I 

track during use, ^tid wherein the remote controller computer is further configured to 
determine a relationship between the at least one property and at least one of the 
monitored parameters during use. 


20 6547. The^y&em of claim 6492, wherein the remote controller computer is further 
coupled toUTe lithogpaphy track, wherein the remote controller computer is further 
configured to monitor a parameter of one or more instruments coupled to the lithography 
track during use, wherein the remote controller computer is further configured to 
determine a /relationship between the at least one property and at least one of the 
25 monitored parameters during use, and wherein the remote controller computer is further 
configure/I to alter a parameter of at least one of the instruments in response to the 
relationship during use. 
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6548. A method for determining at least one property of a specimen, comprising: 

performing one or more steps of a lithography process on the specimen in a 
lithographyltrack; 

generating ope or more output signals responsive to the at last one property of the 
specimen wip a spectroscopic ellipsometer, wherein the spectroscopic 
ellipsometer is coupled to the lithography track; and 

processing the one or more output signals to determine the at least one property of 
the specimen/ comprising: 

at least partially processing the one or more output signals using a local 
processor, wherein the local processor is coupled to the spectroscopic 
ellipsometer; 

sending the partially processed one or more output signals from the local 
(ocessor to a remote controller computer; and 

ler processing the partially processed one or more output signals using 
' the remote controller computer. 

6549. The ftiethod of claim 6548, wherein a stage is coupled to the spectroscopic 
ellipsometer, tile method further comprising laterally moving the stage while determining 
the at least one property of the specimen. 
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6550. The method 
ellipsometer, the im 


)f claim 6548, wherein a stage is coupled to the spectroscopic 
od further comprising rotatably moving the stage while determining 


r 


the at least one property of the specimen. 


If? 


10 


15 


6551. The methop of claim 6548, wherein a stage is coupled to the spectroscopic 
ellipsometer, the method further comprising laterally and rotatably moving the stage 
while determining the at least one property of the specimen. 


6552. Themetl 
group consisting 
dimension, and ; l 


od of claim 6548, wherein the at least one property is selected from the 
of a thickness, an index of refraction, an extinction coefficient, a critical 
profile of a structure of the specimen. 


6553. The mettiod of claim 6548, comprising processing one or more output signals 
generated by an additional measurement device coupled to the lithography track to 
determine an additional property of the specimen. 


ru 


6554. The method of claim 6548, further comprising processing the one or more output 
signals f o detphnine an additional property of the specimen, wherein the additional 
property Selected frpm the group consisting of a roughness of the specimen, a 

20 roughness of utejWer on the specimen, and a roughness of a feature of the specimen. 

6555. The methpd of claim 6548, further comprising processing the one or more output 
signals to determine a presence of defects on the specimen. 


25 6556. ijlie Method of claim 6548, wherein processing the one or more output signals 
compns|bSy£rocessing the one or more output signals to determine at least two properties 
of the apkcimen substantially simultaneously. 
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6557. The method of claim 6548, further comprising imaging at least an area of the 
specimen onto a one|dimensional detector with the spectroscopic ellipsometer such that 
the at least one pronprty of the specimen can be determined at multiple locations on the 
specimen substantially simultaneously. 


6558. The method of claim 6548, further comprising imaging at least an area of the 
specimen onto a Two-dimensional detector with the spectroscopic ellipsometer such that 
the at least one nroperty of the specimen can be determined at multiple locations on the 
specimen substantially simultaneously. 

6559. The method of claim 6548, wherein the spectroscopic ellipsometer is further 
coupled to a process chamber of the lithography track. 


6560. The 
signals during 
track. 


mellhod of claim 6548, further comprising generating the one or more output 
resist apply process performed in a process chamber of the lithography 


6561>vTlk v mfthod of claim 6548, further comprising generating the one or more output 
signals dbrin^S post apply bake process performed in a process chamber of the 
lithography track: 


6562. The fliethod of claim 6548, further comprising generating the one or more output 
signals during a chill process performed in a process chamber of the lithography track. 


6563. The method of claim 6548, further comprising generating the one or more output 
signals during a process step performed in a process chamber of the lithography track, 
whereiyth/ process step is performed subsequent to a develop process step of the 
lithografihy process. 
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6564. The method of claim 6(548, further comprising generating the one or more output 
signals prior to an exposure s/ep of the lithography process. 


6565. The method of claim 6548, further comprising generating the one or more output 
signals subsequent to an exposure step of the lithography process, wherein the at least one 
property of the specimen comprises at least one property of a latent image formed on the 
specimen by the exposure step. 

6566. The method of claim 6548, wherein the spectroscopic ellipsometer is arranged 
laterally proximate to a process chamber of the lithography track. 

6567. The method of claim 6548, further comprising moving the specimen to a stage 

coupled to the spectroscopic ellipsometer with a wafer handler of the lithography track. 

i 

* 

i 

i 

6568. The method of claim 6548, further comprising moving the specimen from the 
spectroscopic ellipsometer to the lithography track with a stage coupled to the 
spectroscopic ellipsometer. 



6569. The method of claim 6548, further comprising moving the specimen to a process 
chamber of the lithography track with a stage coupled to the spectroscopic ellipsometer. 

6570. The method of/claim 6548, further comprising determining at least the one 
property of the specimen while the specimen is waiting between process steps. 

6571 . The method of claim 6548, further comprising supporting the specimen during at 
least one of the one or more steps of the lithography process with a support device of the 
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10 
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lithography track, wherein an 
to an upper surface of a stage 


6572. The method of claim 
least one of the one or more 
lithography track, wherein ar 
perpendicular to an upper 


upper surface of the support device is substantially parallel 
coupled to the spectroscopic ellipsometer. 


6548, further comprising supporting the specimen during at 
sjteps of the lithography process with a support device of the 
upper surface of the support device is substantially 
sujface of a stage coupled to the spectroscopic ellipsometer. 


6573. The method of clain 
within a measurement 
laterally proximate to a 


6574. The method of claiiji 
within a measurement ch 


6548, wherein the spectroscopic ellipsometer is disposed 
chamber, and wherein the measurement chamber is arranged 
process chamber of the lithography track. 


6548, wherein the spectroscopic ellipsometer is disposed 
ber, and wherein the measurement chamber is arranged 


1 5 vertically proximate to a process chamber of the lithography track. 

6575. The method of claim 6548, further comprising supporting the specimen during at 
least one of the one orTfps^e steps of the lithography process with a stage coupled to the 
spectroscopic ellip^omet 


6576. The method ofpaim 6548, wherein processing the one or more output signals 
comprises determining the at least one property of the specimen during at least one of the 
one or more steps of Ihe lithography process. 


25 6577. The method of claim 6548, further comprising obtaining a signature 

characterizing at /east one of the one or more steps of the lithography process, wherein 
the signature cqmprises at least one singularity representative of an end of the at least one 
step. 
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6578. The method of claim 
instruments coupled to the 
an in situ control technique 


6548, further comprising altering a parameter of one or more 
lithography track in response to the at least one property using 


6579. The method of claim 6548, wherein the lithography track comprises a first process 
chamber and a second protess chamber, the method further comprising moving the 
specimen from the first pi/ocess chamber to the second process chamber using a stage 
coupled to the spectroscopic ellipsometer and generating the one or more output signals 
as the stage is moving th 2 specimen from the first process chamber to the second process 
chamber. 

6580. The method of claim 6579, further comprising chilling the specimen in the first 
process chamber and applying resist to the specimen in the second process chamber. 

6581. The method of elaim 6579, further comprising chilling the specimen in the first 
process chamber subsequent to a post apply bake process and exposing the specimen in 
the second process chamber. 


o 20 6582. The method pf claihi 6579, further comprising exposing the specimen in the first 
process chamber and baking the specimen in the second process chamber. 


25 


6583. The method of claim 6579, further comprising chilling the specimen in the first 
process chamber jlibsequent to a post exposure bake process and developing the 
specimen in the second process chamber. 


6584. The memod of claim 6579, further comprising developing the specimen in the 
first process cnaunber and baking the specimen in the second process chamber. 
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6585. The method of claim 6579, further comprising developing the specimen in the 
first process chamber and receiving the specimen in a wafer cassette in the second process 
chamber. 

6586. The method of claim 6548, further comprising comparing the at least one property 
of the specimen and properties of a plurality of specimens. 


. fri: 


41 
ry 


6587. The media 
10 of the specimen to 


15 


20 


of claim 6548, further comprising comparing the at least one property 
a predetermined range for the at least one property. 


6588. Themetn^iofil aim 6548, further comprising comparing the at least one property 
of the specimen to aj predetermined range for the at least one property and generating an 
output signal if the at least one property is outside of the predetermined range. 


6589. The method 


of claim 6548, further comprising altering a sampling frequency of 


the spectroscopic ellipsometer in response to the at least one property of the specimen, 

r 

6590. The method of claim 6548, further comprising altering a parameter of one or more 
instruments coupled to the spectroscopic ellipsometer in response to the at least one 
property of the specimen using a feedback control technique. 


25 


6591. The method of claim 6548, further comprising altering a parameter of one or more 
instruments coupled to the spectroscopic ellipsometer in response to the at least one 
property of the specimen using a feedforward control technique. 


6592. The method of claim 6548, further comprising generating a database, wherein the 
database cqfnprises the at least one property of the specimen. 
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6593. The method 
the at least one property c 
using the database. 


of cliim 6548, further comprising generating a database comprising 
f the specimen and calibrating the spectroscopic ellipsometer 


6594. The method of claim 6548, further comprising generating a database comprising 
the at least one property of the specimen and monitoring output signals generated by the 
spectroscopic ellipsometer using the database. 


6595. The method of claim 6548, further comprising generating a database comprising 
the at least one property jof the specimen and properties of a plurality of specimens, 
wherein the properties of the plurality of specimens are generated using a plurality of 
spectroscopic ellipsomejters, the method further comprising calibrating the plurality of 
spectroscopic ellipsometers using the database. 


6596. The method of/claim 6548, further comprising generating a database comprising 


the at least one property of the specimen and properties of a plurality of specimens, 
wherein the properties of the plurality of specimens are generated using a plurality of 
spectroscopic ellipsometers, the method further comprising monitoring output signals 
generated by tijfTph^rality of spectroscopic ellipsometers using the database. 



6597. The method' of claim 6548, further comprising calibrating a stand alone system 

I 

with a calibration standard and calibrating the spectroscopic ellipsometer with the stand 
alone system. 


6598. The method of claim 6548, further comprising calibrating a stand alone system 
with a calibration standard and calibrating the spectroscopic ellipsometer and at least one 
additional measurement device with the stand alone system. 
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6599. The method of ilaim 6548, further comprising determining the at least one 
property of the specimei . at more than one position on the specimen, wherein the 
specimen comprises a w ifer, the method further comprising altering at least one 
parameter of one or mor s instruments coupled to the lithography track in response to the 
at least one property of t le specimen at the more than one position on the specimen to 
reduce within wafer variation of the at least one property. 


6600, The method of c 
instruments coupled to 
a feedback control technique 


aim 6548, further comprising altering a parameter of one or more 
le lithography track in response to the at least one property using 


instruments coupled to 


660 1 . The method of < laim 6548, further comprising altering a parameter of one or more 


le lithography track in response to the at least one property using 


1 5 a feedforward control technique. 

6602. The method ofl claim 6548, further comprising monitoring a parameter of one or 
more instruments coupled to the lithography track. 


20 6603. The methpdsflff claim 6548, further comprising monitoring a parameter of one or 
more instruments cdjti^led-teihe lithography track and determining a relationship between 
the at least one propferty and at least one of the monitored parameters. 


6604. The method of claim 6548, further comprising monitoring a parameter of one or 
25 more instruments coupled to the lithography track, determining a relationship between the 
at least one property and at least one of the monitored parameters, and altering a 
parameter of at least one of the instruments in response to the relationship. 
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6605. A system configi/red to determine at least two properties of a specimen during 
use, comprising: 


a stage configured to support the specimen during use; 


a measurement 


ievice coupled to the stage, comprising: 


an illurtfination system configured to direct energy toward a surface of the 
specimen during use; and 

a detection system coupled to the illumination system and configured to 
detect ei Lergy propagating from the surface of the specimen during use, 
wherein the measurement device is configured to generate one or more 
output si gnals in response to the detected energy during use; and 


a processor 
least two 
use. 


coubled to the measurement device and configured to determine the at 
properties of the specimen from the one or more output signals during 


6606. A method for < l^tenjnning at least two properties of a specimen, comprising: 


disposing the specimen upon a stage, wherein the stage is coupled to a 
measurementf device, and wherein the measurement device comprises an 
illumination system and a detection system; 


directing energy toward a surface of the specimen using the illumination system; 
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detecting energy propagating from the surface of the specimen using the detection 
system; 


generating one or more output signals responsive to the detected energy; and 
processing the on£ or more output signals to determine the at least two properties 
of the specimen. 


6607. A computer-implemsnted method for controlling a system configured to 
determine at least two prop€ rties of a specimen during use, wherein the system comprises 
a measurement device, comprising: 


controlling the measurement device, \yherein the measurement device comprises 
an illumination system and a detection system, and wherein the measurement 
device is coupled tb J stage, comprising: 


controlling 
specimen; 


illumination system to direct energy toward a surface of the 


cbnWlliflg tiie detection system to detect energy propagating from the 
surface of the specimen; and 


generating one or more output signals responsive to the detected energy; 
and 


processing the one or more output signals to determine the at least two properties 
of the specimen. 


6608. A semiconductor device fabricated by a method, the method comprising: 
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forming a portion of the 


semiconductor device upon a specimen; 


disposing the specimen i pon a stage, wherein the stage is coupled to a 
measurement device, and wherein the measurement device comprises an 
illumination system and a detection system; 


i : i 


m 


R 3.' 

i y 


10 


15 


20 


directing energy toward a surface of the specimen using the illumination system; 
detecting energy propagating from the surface of the specimen using the detection 
system; 

generating one or morel output signals responsive to the detected energy; and 
processing the one or more output signals to determine the at least two properties 
of the portion of the semiconductor device. 

6609. A method for fabricating a semiconductor device, comprising: 

forming a portion otthe semiconductor device upon a specimen; 


disposing the sp^<^§Qjjffon a stage, wherein the stage is coupled to a 
measurement device, and wherein the measurement device comprises an 
illumination system and a detection system; 


25 


directing energy toward a surface of the specimen using the illumination system; 
detecting energy propagating from the surface of the specimen using the detection 
system; 


generating one or more output signals responsive to the detected energy; and 
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processing the one or more output signals to determine the at least two properties 
of the portion of trie semiconductor device. 

6610. A system configifred to determine at least two properties of a specimen during 
use, comprising: 


a stage configured to support the specimen during use; 


a measurement ievice coupled to the stage, comprising: 


an ilium ination system configured to direct energy toward a surface of the 
specimen during use; and 


a detection system coupled to the illumination system and configured to 
detect/energy propagating from the surface of the specimen during use, 
wherein the measurement device is configured to generate one or more 
output signals in response to the detected energy during use; 

a local proctor coupled to the measurement device and configured to at least 
partially process the on^ or more output signals during use; and 


a remote! controller computer coupled to the local processor, wherein the remote 
controller computer is configured to receive the at least partially processed one or 
more output signals and to determine the at least two properties of the specimen 
from the at least partially processed one or more output signals during use. 


661 1 . A n/emod for determining at least two properties of a specimen, comprising: 
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disposing the specimen upon a stage, wherein the stage is coupled to a 
l\ 

measurement device, land wherein the measurement device comprises an 
illumination system and a detection system; 


directing energy toward a surface of the specimen using the illumination system; 
detecting energy propagating from the surface of the specimen using the detection 
system; 


generating one or 
processing the one 
of the specimen. 


more < 


output signals in response to the detected energy; and 
more output signals to determine the at least two properties 
whierein processing the one or more output signals comprises: 


cr ] 


at least partially processing the one or more output signals using a local 
processor, wherein the local processor is coupled to the measurement 
device; 


sending^lje partly processed one or more output signals from the local 
proceS 


ssorfl 


i remote controller computer; and 


further processing the partially processed one or more output signals using 
the remote controller computer. 

6612. A system configured to determine at least one property of a specimen during use, 
comprising: 


a process topLconfigured to process the specimen during use; 
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15 


• 


a measurement device coupled to the process tool, comprising: 

an illumination syslem configured to direct energy toward the surface of 
the specimen during use; and 

a detection system coupled to the illumination system and configured to 
detect energy propagating from the surface of the specimen during use, 
wherein the measurement device is configured to generate one or more 
output signals in response to the detected energy during use; and 


a processor coupled to 


the measurement device and configured to determine the at 


least one property of the specimen from the one or more output signals during use. 


6613. A method for determining at least one property of a specimen, comprising: 


processing the specimen in a process tool; 


directing energy toward a surface of the specimen using an illumination system; 


20 


detecting erkrg^ropagating/from the surface of the specimen using a detection 
system, wherein illWuaatfon system and the detection system comprises a 
measurement gevice, and wherein the measurement device is coupled to the 
process tool; 


25 


generating one or more output signals responsive to the detected energy; and 
processing Ahe one or more output signals to determine the at least one property of 
the specimen. 
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6614. A computer-implex aented method for controlling a system configured to 
determine at least one property of a specimen during use, wherein the system comprises a 


measurement device coupi 


ed to a process tool, and wherein the process tool is configured 


to process the specimen di ring use, the method comprising: 


controlling the mejisurement device, wherein the measurement device comprises 
an illumination sys tern and a detection system, comprising: 

controlling the illumination system to direct energy toward a surface of the 
specimen d iring use; 

controlling 1 le detection system to detect energy propagating from the 
surface of tne specimen during use; and 


generating 
and 


ne or more output signals responsive to the detected energy; 


processing tne onejoiymore output signals to determine the at least one property of 
the specimen. 

6615. A semiconductor/device fabricated by a method, the method comprising: 

processing a spepirrien in a process tool to perform at least a step of a process on 
the specimen; 


directing energy ko ward a surface of the specimen using an illumination system; 
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detecting energy propagating from the surface of the specimen using a detection 
system, wherein illumination system and the detection system comprises a 
measurement device, pnd wherein the measurement device is coupled to the 
process tool; 


generating one or 
processing the one o: 
the specimen. 


more output signals responsive to the detected energy; and 
more output signals to determine at least the one property of 


10 66 1 6. A method for fabric; ting a semiconductor device, comprising: 

processing a specimu ;n in a process tool to perform at least a step of a process on 
the specimen; 


15 


directing energy toward a surface of the specimen using an illumination system; 


20 


detecting engrgy propagating from the surface of the specimen using a detection 
system, wnerein illumination system and the detection system comprises a 
measurement dev|^4 wherein the measurement device is coupled to the 
process tool; 


25 


generating one err more output signals responsive to the detected energy; and 
processing the ^ne or more output signals to determine at least the one property of 
the specimen. , ; 

66 1 7. A system cor^figured to determine at least one property of a specimen during use, 
comprising: 
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a process tool confined to process the specimen during use; 


a measurement devi ;e coupled to the process tool, comprising: 


an illuminat on system configured to direct energy toward the surface of 
the specimen during use; and 


yl 


a 

ru 


10 


15 


□ 20 


a detection system coupled to the illumination system and configured to 
detect energy propagating from the surface of the specimen during use, 
wherein the measurement device is configured to generate one or more 
output signals in response to the detected energy during use; and 

a local processor coupled to the measurement device and configured to at least 
partially process tme one or more output signals during use; and 

a remote controller computer coupled to the local processor, wherein the remote 
controller compuier is configured to receive the at least partially processed one or 


more output/stmals and to determine the at least one property of the specimen 
from the at leasthpartially/processed one or more output signals. 


6618. A method for dete: mining at least one property of a specimen, comprising: 


processing the specimen in a process tool; 


25 


directing energy toward a surface of the specimen using an illumination system; 


detecting Qnergy propagating from the surface of the specimen using a detection 
system, vmerein the illumination system and the detection system comprises a 
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measurement device, and wl 
process tool; 


rein the measurement device is coupled to the 


generating one or more output signals responsive to the detected energy; and 
processing the one or more c utput signals to determine at least the one property of 
the specimen, comprising: 

at least partially proc essing the one or more output signals using a local 
processor, wherein the local processor is coupled to the measurement 
device; 


sending the partially 
processor to a remote 


processed one or more output signals from the local 
controller computer; and 


further processing th e partially processed one or more output signals using 
the remote controller computer. 


661 9. A system configured to determine at least two properties of a specimen during 
use, comprising: 


two or more 

are configured to generate 
of the at least two 



measurement devices, wherein the two or more measurement devices 
one or more output signals responsive to one or more 
propert: es of the specimen during use; and 


a processor coupled to the two or more measurement devices, wherein the 
processor is configured to determine the at least two properties of the specimen 
from the one or more out jut signals during use. 


/ 
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6620. A method for determining at least two properties of a specimen, comprising: 


generating one or more output signals with two or more measurement devices, 
wherein the one or mora output signals are responsive to one or more of the at 
least two properties of the specimen; and 


processing the one or r^ore output signals to determine the at least two properties 
of the specimen. 


fed! 

m- 


m 

m.- 


ru 


1 0 662 1 , A computer-implemented method for controlling a system configured to 

determine at least two properties of a specimen during use, wherein the system comprises 
two or more measurement de vices, comprising: 


15 


20 


25 


controlling the two or 
signals responsive to 
and 

processing the one 
of the specimen. 


more measurement devices to generate one or more output 
ne or more of the at least two properties of the specimen; 



output signals to determine the at least two properties 


6622. A semiconductor device fabricated by a method, the method comprising: 
forming a portion/of the semiconductor device upon a specimen; 

/ 

generating one or more output signals with two or more measurement devices, 
wherein the one/or more output signals are responsive to one or more of at least 
two properties of the specimen; and 
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processing the one or more output signals to determine the at least two properties 
of the specimen. 

6623 . A method for fabricating a semiconductor device, comprising: 

I 

forming a portion of tlie semiconductor device upon a specimen; 

) 

generating one or more output signals with two or more measurement devices, 


wherein the one or n^ore output signals are responsive to one or more of at least 
two properties of the specimen; and 


processing the one/ or more output signals to determine the at least two properties 
of the specimen. / 

6624. A system configured to determine at least two properties of a specimen during 
use, comprising: j 

two or m</re measyremen/ devices, wherein the two. or more measurement devices 
are conTi^Qd^o^n^mtc one or more output signals responsive to one or more 
of the at least two properties of the specimen; 


a local processor coupled to the two or more measurement devices, wherein the 
local processor is configured to at least partially process the one or more output 

l / 

signals during u^e; and 

/ 

a remote ccmt/oller computer coupled to the local processor, wherein the remote 
controller computer is configured to receive the at least partially processed one or 
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25 


more output signals durpig use and to determine the at least two properties of the 
specimen during use. 

6625. A method for determining at least two properties of a specimen, comprising: 

generating one or moce output signals with two or more measurement devices, 
wherein the one or mire output signals are responsive to one or more of the at 
least two properties of the specimen; and 


10 processing the one or more output signals to determine the at least two properties 

of the specimen, wl^Lein processing, the one or more output signals comprises: 

at least partially processing the one or more output signals using a local 
processor, /wherein the local processor is coupled to the two or more 
15 measurement devices; 


sending tjie partially processed one or more output signals from the local 
processor to a remote controller computer; and 


20 further processing the partially processed one or more output signals using 

the remlte controller computer. 


6626. A system configured to determine at least one property of a specimen during use, 
comprising: 


a lithography /track configured to perform one or more steps of a lithography 
process onihe specimen during use; 
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I 


# 


a measurement device coupled to the lithography track, wherein the measurement 
device is configured to gdnerate one or more output signals responsive to the at 
least one property of the specimen during use; and 


10 


a processor coupled to 
configured to determine 


e measurement device, wherein the processor is 

the at least one property of the specimen from the one or 


more output signals duiing use. 

6627. A method for determin ng at least one property of a specimen, comprising: 

processing the specimen with one or more steps of a lithography process in a 
lithography track; 


15 


20 


generating one or more output signals responsive to the at least one property of the 
specimen with a measurement device, wherein the measurement device is coupled 
to the lithography track; and 


processing the 
the specimen. 


one 


lore oi 


rfput signals to determine the at least one property of 


6628. A computer-implemente^ method for controlling a system configured to 
determine at least one property^f a specimen during use, wherein the system comprises a 
measurement device, the/method comprising: 


25 


controlling the Measurement device to generate one or more output signals 
responsive to tfte at least one property of the specimen, wherein the measurement 
device is coumea to a lithography track, and wherein the lithography track is 
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configured to perform 
during use; and 


c ne or more steps of a lithography process on the specimen 


processing the one or ipore output signals to determine the at least one property of 
5 the specimen. 


i 


CI 

ry 


10 


15 


25 


6629. A semiconductor device fabricated by a method, the method comprising: 


specirien 


processing the 
lithography track to 
resist can be used to 


with one or more steps of a lithography process in a 
fbrm a patterned resist on the specimen, wherein the patterned 
brm at least a portion of the semiconductor device; 


generating one or more output signals responsive to the at least one property of the 
specimen with a measurement device, wherein the measurement device is coupled 
to the lithography jtrack; and 

processing the one or more output signals to determine the at least one property of 
the specimen. 


20 6630. A method for fal 



a semiconductor device, comprising: 


processing the specimen with one or more steps of a lithography process in a 
lithography track to form a patterned resist on the specimen, wherein the patterned 
resist can be used to form at least a portion of the semiconductor device; 

generating oil or more output signals responsive to the at least one property of the 


specimen with a measurement device, wherein the measurement device is coupled 


to the lithog&phy track; and 
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processing the one or mop output signals to determine the at least one property of 
the specimen. 

663 1 . A system configured to/determine at least one property of a specimen during use, 
comprising: 

a lithography track configured to perform one or more steps of a lithography 
process on the specimen during use; 

a measurement device! coupled to the lithography track, wherein the measurement 
device is configured to generate one or more output signals responsive to the at 
least one property of lie specimen during use; 

I 

a local processor coupled to the measurement device, wherein the local processor 
is configured to at leLst partially process the one or more output signals during 
use; and j 


a remote controller computer coupled to the local processor, wherein the remote 


controller computer is configured to receive the at least partially processed one or 
more output signals ^ndlo further process the one or more output signals to 
determine the at liaLf^ne property of the specimen during use. 


6632. A method for determining at least one property of a specimen, comprising: 


performing one op4iore steps of a lithography process on the specimen in a 


I 

lithography ~ 
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# 


generating one or more 
specimen with a 
to the lithography track; 


output signals responsive to the at least one property of the 
measiujement device, wherein the measurement device is coupled 
and 


processing the one or more output signals to determine the at least one property of 
the specimen, comprisin 

at least partially processing the one or more output signals using a local 
processor, where n the local processor is coupled to the measurement 
device; 


sending the 



lly processed one or more output signals from the local 


processor to a rc mote controller computer; and 


further processing the partially processed one or more output signals using 
the remote controller computer. 
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